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NEW LYME, ASHTABULA COUNTY, OHIO.

#DR
DOCUMENTS REVIEWED

THE FOLLOWING DOCUMENTS DESCRIBING THE ANALYSIS OF THE COST-EFFECTIVENESS OF THE REMEDIAL ACTION FOR THE NEW
LYME SITE, NEW LYME, OHIO HAVE BEEN REVIEWED:

        - NEW LYME REMEDIAL INVESTIGATION REPORT, FEBRUARY 1985;

        - NEW LYME FEASIBILITY STUDY, AUGUST 1985; AND,

        - SUMMARY OF REMEDIAL ALTERNATIVE SELECTION, NEW LYME SITE, SEPTEMBER 1985.

#DE
DECLARATIONS

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY ACT OF 1980 (CERCLA),
AND THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300), IT HAS BEEN DETERMINED THAT TAKING SOURCE CONTROL ACTION
BY CAPPING THE LANDFILL AND CONSOLIDATING CONTAMINATED SEDIMENT UNDER THE CAP, AND TAKING MANAGEMENT OF
MIGRATION ACTION BY EXTRACTION AND ONSITE TREATMENT OF CONTAMINATED LEACHATE AND GROUNDWATER AT THE NEW LYME
SITE IS A COST-EFFECTIVE REMEDY THAT PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE AND THE
ENVIRONMENT.  THE STATE OF OHIO HAS BEEN CONSULTED AND AGREES WITH THE APPROVED REMEDY.  IN ADDITION, THE
ACTION WILL REQUIRE FURTHER OPERATION AND MAINTENANCE ACTIVITIES TO ENSURE THE CONTINUED EFFECTIVENESS OF THE
REMEDY.  THESE ACTIVITIES WILL BE CONSIDERED PART OF THE APPROVED ACTION FOR A PERIOD NOT TO EXCEED ONE YEAR.

IT HAS ALSO BEEN DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE AVAILABILITY
OF TRUST FUND MONIES FOR USE AT OTHER SITES.

   SEPT. 27, 1985
   DATE                                           REGIONAL ADMINISTRATOR.



                    SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
                               NEW LYME LANDFILL
#SLD
SITE LOCATION AND DESCRIPTION

THE NEW LYME LANDFILL IS NEAR STATE ROUTE 11 ON DODGEVILLE ROAD IN ASHTABULA COUNTY, APPROXIMATELY 20 MILES
SOUTH OF THE CITY OF ASHTABULA, OHIO.  THE LANDFILL OCCUPIES ABOUT 40 ACRES OF A 100-ACRE TRACT.  THE GENERAL
SITE LOCATION IS SHOWN IN FIGURE 1.

THE LANDFILL IS BOUNDED BY DODGEVILLE ROAD AND A WOODED, MARSHY AREA ASSOCIATED WITH LEBANON CREEK TO THE
NORTH AND BY WOODED, MARSHY AREAS ON THE WEST AND SOUTH.  THE SITE IS SURROUNDED ON 3 SIDES BY WETLANDS. LAND
ADJACENT TO THE EASTERN BOUNDARY HAS BEEN CLEARED OF TREES AND BRUSH FOR AGRICULTURAL USE.  LEACHATE SEEPS
ARE EVIDENT ALONG THE NORTHERN, WESTERN, AND SOUTHERN BOUNDARIES OF THE LANDFILL.  ACCESS TO THE LANDFILL IS
BY AN UNPAVED ROAD EXTENDING SOUTHWARD FROM DODGEVILLE ROAD.  THE CLOSEST RESIDENCES LIE WITHIN 1000 FEET OF
THE SITE.  THESE HOUSEHOLDS (APPROXIMATELY 10 RESIDENCES) ARE PRESENTLY USING THE   GROUNDWATER AS THEIR
DRINKING WATER SOURCE.

THE SITE LIES ENTIRELY WITHIN THE LEBANON CREEK WATERSHED.  SURFACE DRAINAGE FROM THE SITE CAN BE DIVIDED
INTO FOUR SUBWATERSHEDS.  THE NORTHERN PORTION OF THE SITE DRAINS DIRECTLY INTO LEBANON CREEK.  THE REMAINDER
OF THE SITE DRAINS SOUTHWARD TO AN UNNAMED TRIBUTARY OF LEBANON CREEK.  LEBANON CREEK DRAINS INTO ROCK CREEK,
UPSTREAM OF LAKE ROAMING ROCK, A PUBLIC WATER SUPPLY.

BEDROCK AT THE SITE CONSISTS OF THE OHIO SHALE FORMATION, GRAY SILICEOUS SHALE, TO DEPTHS IN EXCESS OF 2,200
FEET.  THE SURFACE OF THE BEDROCK IS WEATHERED AND FRACTURED.  THE WEATHERED ZONE WAS FOUND TO EXTEND A
MINIMUM OF 10 FEET BELOW THE ROCK SURFACE.  BEDROCK IS OVERLAIN BY GLACIAL TILL, AND RANGES IN COMPOSITION
FROM CLAYEY SILT TO SILTY CLAY TO SANDY CLAY, AND CONTAINS SMALL QUANTITIES OF PEBBLES.  THE TOTAL THICKNESS
OF THE TILL RANGES FROM APPROXIMATELY 20 TO 35 FEET.  THE HEAD DATA IN THE BEDROCK INDICATE THAT GROUNDWATER
FLOWS EAST TO WEST BENEATH THE SITE.  THE GEOLOGIC CONDITIONS AND THE WATER LEVEL DATA INDICATE THAT BOTH THE
SHALE AND THE COURSE GRAINED LENSES WITHIN THE TILL ARE UNDER CONFINED OR SEMICONFINED CONDITIONS.  IN
SEVERAL BEDROCK WELLS, WATER LEVELS RISE ABOVE THE GROUND SURFACE.  THE TILL APPEARS TO ACT AS AN AQUITARD AT
THE SITE.  SOME GROUNDWATER FLOW OCCURS ALONG FRACTURES IN THE TILL.  COUPLED WITH THE ARTESIAN CONDITIONS
FOUND GENERALLY ACROSS THE SITE, AND THE UPWARD VERTICAL GRADIENTS FOUND IN THE WEST AND NORTHEAST, THE
FRACTURES APPARENTLY ALLOW GROUNDWATER TO DISCHARGE TO THE SURFACE IN THIS GENERAL AREA.  RELATIVELY CONSTANT
DISCHARGES AT MAJOR LEACHATE SEEPS OVER A WIDE RANGE OF CLIMATIC CONDITIONS INDICATE THAT THE SOURCE OF WATER
FOR LEACHATE FORMATION IS PRIMARILY GROUNDWATER OPPOSED TO DIRECT RECHARGE (FIGURE 2).

#SH
SITE HISTORY

THE LANDFILL BEGAN OPERATIONS IN 1969.  THE SITE WAS INITIALLY MANAGED BY TWO FARMERS.  IN 1971, THE LANDFILL
WAS LICENSED BY THE STATE OF OHIO AND OPERATIONS WERE TAKEN OVER BY A LICENSED LANDFILL OPERATOR.  VIOLATIONS
OF THE LICENSE, THE OHIO REVISED CODE, AND THE OHIO ADMINISTRATIVE CODE WHICH OCCURRED THROUGHOUT THE
OPERATION OF THE LANDFILL INCLUDED THE FOLLOWING:  WATER IN THE TRENCHES; OPEN DUMPING;   UNCONTROLLED ACCESS
TO THE LANDFILL; IMPROPER SPREADING AND COMPACTION OF WASTES; WASTE NOT BEING COVERED DAILY; INADEQUATE
EQUIPMENT; NO OHIO EPA APPROVAL FOR ACCEPTANCE OF CERTAIN INDUSTRIAL WASTES; AND EXCAVATION OF TRENCHES INTO
THE SHALE BEDROCK.  IN EARLY AUGUST 1978, THE LANDFILL WAS CLOSED BY THE ASHTABULA COUNTY HEALTH DEPARTMENT.

ACCORDING TO DOCUMENTATION, DURING ITS YEARS OF OPERATION, THE NEW LYME LANDFILL RECEIVED HOUSEHOLD,
INDUSTRIAL, COMMERCIAL, AND INSTITUTIONAL WASTES AND CONSTRUCTION AND DEMOLITION DEBRIS.  FIFTY 55-GALLON
DRUMS OF CYANIDE SLUDGE ARE BELIEVED BY THE OHIO EPA TO HAVE BEEN BURIED AT THE SITE.

DOCUMENTS INDICATE THAT WASTES AT THE NEW LYME LANDFILL SITE INCLUDE: COAL TAR DISTILLATES, ASBESTOS, COAL
TAR, RESINS AND RESIN TAR, PAINT SLUDGE, OILS, PAINT, LACQUER THINNER, PEROXIDE, CORROSIVE LIQUIDS,  ACETONE,
XYLENE, TOLUENE, KEROSENE, NAPTHA, BENZENE, LINSEED OIL, MINERAL OIL, FUEL OIL, CHLORINATED SOLVENTS, 2,4-D,
AND LABORATORY CHEMICALS.
#CSS



CURRENT SITE STATUS

DATA COLLECTED DURING THE REMEDIAL INVESTIGATION (RI), CONDUCTED DURING THE PERIOD OF AUGUST 1983 TO AUGUST
1984, HAS INDICATED CONTAMINATION OF VARIOUS MEDIA AT AND IN THE VICINITY OF THE NEW LYME LANDFILL SITE.  THE
QUANTITY AND TYPE OF CONTAMINATION PRESENT IS SUMMARIZED IN TABLE 1.

POTENTIAL RISKS FROM CONTAMINATED SOIL, LEACHATE AND GROUNDWATER AT THE SITE ARE BASED ON THE ASSUMPTION THAT
THE SITE WILL BE USED IN THE FUTURE FOR BOTH RESIDENTIAL AND INDUSTRIAL/COMMERCIAL DEVELOPMENT.  THE  
POTENTIAL HUMAN HEALTH AND ENVIRONMENTAL EFFECTS OF THE SITE IN THE ABSENCE OF ANY REMEDIAL ACTION ARE
ESTIMATED.  THESE RISKS ARE THEORETICAL QUANTIFICATIONS, AND ARE REPORTED AS EXCESS LIFETIME CANCER   RISKS. 
EXCESS LIFETIME CANCER RISK IS DEFINED AS THE INCREMENTAL INCREASE IN THE PROBABILITY OF GETTING CANCER
COMPARED TO THE PROBABILITY IF NO EXPOSURE OCCURRED.  FOR EXAMPLE, A 10-6 EXCESS LIFETIME CANCER RISK
REPRESENTS THE EXPOSURE THAT COULD INCREASE CANCER BY ONE CASE PER MILLION PEOPLE EXPOSED.  THE RISK LEVELS
WERE CALCULATED USING U.S. EPA CARCINOGEN ASSESSMENT GROUP CANCER POTENCY VALUES (U.S. EPA, DECEMBER 1984).

GENERALLY, DUE TO INCOMPLETE RECORD KEEPING AND DOCUMENTATION, THE SITE CONTAINS WASTE WHOSE QUANTITIES,
CONDITION, AND EXACT NATURE ARE NOT FULLY KNOWN.  BASED ON THE EXPOSURE ASSESSMENT, EXPOSURE TO ENVIRONMENTAL
MEDIA CONTAMINATED BY A RELEASE FROM THE NEW LYME LANDFILL SITE HAS THE POTENTIAL TO RESULT IN CURRENT AND
FUTURE RISKS TO PUBLIC HEALTH AND THE ENVIRONMENT.  ASSESSING THE SITE BY USING A 1 X 10-6
EXCESS LIFETIME CANCER RISK AS A LEVEL OF CONCERN FOR PUBLIC HEALTH, EXPOSURE TO LEACHATE VIA WADING, AND
INGESTION OF GROUNDWATER AND SOIL PRESENT A RISK TO PUBLIC HEALTH.  AN ENVIRONMENTAL THREAT TO WETLANDS  AND
SURFACE WATERS IS ALSO POSED BY THE CONTINUING DISCHARGE OF LEACHATE FROM THE SITE.

THERE IS ALSO CONCERN WITH OFFSITE MIGRATION OF LEACHATE INTO SURFACE WATER BECAUSE LEBANON CREEK DRAINS INTO
ROCK CREEK, UPSTREAM OF LAKE ROAMING ROCK, A WATER SUPPLY RESERVOIR.

                                       SOIL

SURFACE AND SUBSURFACE SOIL CONTAINS VOLATILE ORGANIC COMPOUNDS (VOCS) AT CONCENTRATIONS IN THE PART PER
BILLION RANGE.  INGESTION OF CONTAMINATED SOIL FROM AREAS OF MAXIMUM VOC CONCENTRATIONS MAY RESULT IN AN
EXCESS LIFETIME CANCER RISK (ABOVE BACKGROUND) OF 2 X 10-4.

                                   GROUNDWATER

VOLATILE ORGANIC AND PHENOLIC COMPOUNDS WERE FOUND IN TWO ON-SITE GROUNDWATER MONITORING WELLS IN THE LOW
PART PER MILLION RANGE.  THE MOST WIDESPREAD ORGANIC COMPOUNDS IN ONSITE GROUNDWATER SAMPLES WERE PHTHALATES
AT CONCENTRATIONS BELOW QUANTIFICATION LIMITS.  INGESTION OF CONTAMINATED GROUNDWATER FROM THE NEW LYME
LANDFILL SITE MAY RESULT IN A CALCULATED EXCESS CANCER RISK OF 1 X 10-4, THE PRIMARY COMPOUNDS OF  CONCERN
BEING TETRACHLOROETHANE, METHYLENE CHLORIDE AND CHLOROFORM.  THE RESIDENCES AROUND THE SITE RELY ON THE
GROUNDWATER FOR THEIR DRINKING WATER SOURCE.  THE RESIDENTIAL WELLS ARE NOT PRESENTLY AFFECTED BY  
GROUNDWATER CONTAMINATION FROM THE SITE.  ALTHOUGH IT APPEARS THAT THE GROUNDWATER AROUND THE SITE IS UNDER
AN ARTESIAN HEAD AND THAT GROUNDWATER IS FLOWING UPWARD THROUGH THE SITE AS LEACHATE, THE LOCAL   WATER
SUPPLIES MAY BE AFFECTED IN THE FUTURE IF CONTAMINANTS MOVE OFFSITE.

                                     LEACHATE

LEACHATE INCLUDES BOTH LEACHATE SEEPS AT THE SURFACE OF THE LANDFILL AND WATER THAT IS EITHER STAGNANT OR
MOVING VERY SLOWLY IN OR OUT OF BURIED WASTE TRENCHES.  ORGANIC COMPOUNDS IDENTIFIED IN LEACHATE WATER
SAMPLES AND THE MONITORING WELL SCREENED WITHIN A WASTE TRENCH CONSIST PRIMARILY OF VOLATILE AND PHENOLIC
COMPOUNDS.  LEACHATE WATER SAMPLES CONTAIN INORGANIC COMPOUNDS, INCLUDING HEAVY METALS AT CONCENTRATIONS THAT
WERE GENERALLY AN ORDER-OF-MAGNITUDE OR MORE GREATER THAN METAL CONCENTRATIONS FOUND IN SURFACE WATER
SAMPLES.  ASBESTOS WAS ALSO FOUND IN THE LEACHATE.  IT APPEARS THAT GROUNDWATER IS FLOWING UPWARD AND IS  
THE SOURCE OF THE LEACHATE.  WADING IN THESE LEACHATE SEEPS MAY RESULT IN ABSORPTION THROUGH THE SKIN AND A
CALCULATED EXCESS LIFETIME CANCER RISK OF 8 X 10-6.

                                    SEDIMENT



SEDIMENT IN LEBANON CREEK AND ASSOCIATED WETLANDS, AND SEDIMENT IN LEACHATE SEEPS MAY HAVE BEEN EXPOSED TO
CONTAMINANTS CONTAINED IN SURFACE RUNOFF DURING SITE OPERATIONS, AND IN LEACHATE SEEP DISCHARGES. ORGANIC
COMPOUNDS IDENTIFIED IN LEACHATE SEDIMENT SAMPLES CONSIST PRIMARILY OF VOLATILE COMPOUNDS.  SEVERAL ORGANIC
BASE/NEUTRAL AND ACID EXTRACTABLE COMPOUNDS WERE ALSO DETECTED.  ALL LEVELS WERE BELOW LEVELS OF
QUANTIFICATION (LOW PPB'S).  SEVERAL ORGANIC ACID EXTRACTABLE AND BASE/NEUTRAL COMPOUNDS WERE FOUND BELOW
QUANTIFIABLE LEVELS IN A DOWNSTREAM SAMPLE FROM LEBANON CREEK.  INGESTION OF CONTAMINATED SEDIMENT MAY RESULT
IN AN EXCESS LIFETIME CANCER RISK (ABOVE BACKGROUND) OF LESS THAN 10-6.

                                  SURFACE WATER

ORGANIC PRIORITY POLLUTANTS OCCUR AT LOW PART PER BILLION LEVELS IN ALL SAMPLES TAKEN UPSTREAM, DOWNSTREAM,
ONSITE, AND OFFSITE.  THERE IS NO APPARENT PATTERN TO THE DISTRIBUTION OF LOW LEVELS OF ORGANIC CONTAMINANTS. 
FOR COMPOUNDS DETECTED IN DOWNSTREAM SAMPLES, NO COMPOUND WHICH HAS A STANDARD OR CRITERIA FOR AQUATIC LIFE
PROTECTION EXCEEDS THAT STANDARD OR CRITERIA.

#ENF
ENFORCEMENT (SEE ATTACHMENT 1).
#AE
ALTERNATIVES EVALUATION

THE MAJOR OBJECTIVE OF THE FEASIBILITY STUDY (FS) IS TO EVALUATE REMEDIAL ALTERNATIVES USING A COST-EFFECTIVE
APPROACH CONSISTENT WITH THE GOALS AND OBJECTIVES OF CERCLA.  THE NATIONAL OIL AND HAZARDOUS SUBSTANCES
CONTINGENCY PLAN (NCP), 40 CFR PART 300.68 DEFINES A COST-EFFECTIVE REMEDIAL ACTION AS "THE LOWEST COST
ALTERNATIVE THAT IS TECHNOLOGICALLY FEASIBLE AND RELIABLE AND WHICH EFFECTIVELY MITIGATES AND MINIMIZES
DAMAGE TO AND PROVIDES ADEQUATE PROTECTION OF PUBLIC HEALTH, WELFARE OR THE ENVIRONMENT.".  THE NCP OUTLINES
THE PROCEDURES AND CRITERIA TO BE USED IN SELECTING THE COST-EFFECTIVE ALTERNATIVE.

AN ENVIRONMENTAL ASSESSMENT PRESENTED IN CHAPTER 2 OF THE FS DETERMINED THAT SOURCE CONTROL AND OFFSITE
(MANAGEMENT OF MIGRATION) MEASURES ARE NECESSARY. A COMPREHENSIVE LIST OF APPROPRIATE REMEDIAL RESPONSE  
TECHNOLOGIES WAS IDENTIFIED, AND EACH TECHNOLOGY WAS SCREENED BASED ON THE CHARACTERISTICS OF THE WASTE
MATERIALS AT THE SITE, AND APPLICABILITY OF THE TECHNOLOGY TO SITE SPECIFIC CONDITIONS. APPLICABLE
TECHNOLOGIES WERE FURTHER SCREENED TO EVALUATE THEIR USE IN REMEDIAL ACTIONS BASED ON TECHNICAL FEASIBILITY,
INCLUDING AN ASSESSMENT OF PERFORMANCE, RELIABILITY, IMPLEMENTABILITY AND SAFETY, ORDER OF MAGNITUDE COST,
AND PUBLIC HEALTH, ENVIRONMENTAL AND INSTITUTIONAL IMPACTS.  THIS INITIAL SCREENING IS CONSISTENT WITH
SECTION 300.68(H) OF THE NCP. THE FOLLOWING TECHNOLOGIES ARE CONSIDERED APPLICABLE TO SITE CONDITIONS AND
PROBLEMS:

   - SOIL/SEDIMENT
       RCRA CAP
       MULTIMEDIA CAP
       LANDFILL
       INCINERATION

   - GROUNDWATER/LEACHATE
     VERTICAL BARRIER
     TREATMENT (ONSITE)
         - PRECIPITATION
         - AIR STRIPPING
         - FILTRATION
         - GRANULAR ACTIVATED CARBON
         - BIOLOGICAL
     TREATMENT (OFFSITE)
         - POTW
         - TREATMENT FACILITY
     COLLECTION
         - EXTRACTION WELLS
         - SUBSURFACE DRAINS.



TECHNOLOGIES WHICH WERE ELIMINATED FROM FURTHER CONSIDERATION INCLUDE SOIL INCINERATION, GROUNDWATER AND
LEACHATE TREATMENT AT A POTW OR HAZARDOUS WASTE FACILITY, AND ONSITE TREATMENT USING AIR STRIPPING.
INCINERATION WAS ELIMINATED BECAUSE OF CONCERNS INCLUDING FACILITY UNAVAILABILITY, EXTENSIVE TIME FOR
IMPLEMENTATION, CHARACTER OF THE RESIDUAL ASH (ALTHOUGH POTENTIAL EXISTS FOR ASH TO BE DELISTED, FOR THE  
PURPOSE OF THE FS, THE ASH WAS CONSIDERED AS IF IT IS A HAZARDOUS WASTE), AND COST ($750,000,000 TO
INCINERATE THE ENTIRE LANDFILL CONTENTS).  TREATMENT AT A POTW OR HAZARDOUS WASTE FACILITY WAS ELIMINATED
BECAUSE OF THE UNRELIABILITY OF TRANSPORTING TRUCKLOADS ON A DAILY BASIS FOR MANY YEARS, AND THE SUBSTANTIAL
O&M COSTS (POTW - $500,000 PER YEAR, HAZARDOUS WASTE FACILITY - $6,000,000 PER YEAR).  AIR   STRIPPING WAS
ELIMINATED FROM FURTHER EVALUATION BECAUSE IT DOES NOT REMOVE REFRACTORY ORGANIC COMPOUNDS, WHICH ARE
COMPOUNDS OF CONCERN AT THE SITE.

REMEDIAL ACTION ALTERNATIVES WERE DEVELOPED FROM THE TECHNOLOGIES WHICH SURVIVED THE SCREENING PROCESS TAKING
INTO CONSIDERATION THE MAGNITUDE AND EXTENT OF CONTAMINATION, THE WASTE CHARACTERISTICS, AND THE PHYSICAL
CONDITIONS OF THE SITE.  THE TECHNICAL FEASIBILITY OF EACH ALTERNATIVE WAS EVALUATED BASED UPON PERFORMANCE,
RELIABILITY, IMPLEMENTABILITY AND SAFETY.  THE CAPITAL COSTS, ANNUAL OPERATION AND MAINTENANCE (O&M) COSTS,
AND PRESENT WORTH COSTS WERE ESTIMATED FOR EACH OF THE ALTERNATIVES.  THE EXPECTED ACCURACIES FOR COST
ESTIMATES ARE WITHIN +50 AND -30 PERCENT OF THE ACTUAL COST.  THE INDIVIDUAL ALTERNATIVES WERE THEN EVALUATED
FOR COMPLIANCE WITH FEDERAL AND STATE ENVIRONMENTAL LAWS AND REGULATIONS, PROTECTION OF HUMAN HEALTH AND
EFFECTS ON INSTITUTIONAL PARAMETERS.  THIS DETAILED ANALYSIS OF A LIMITED NUMBER OF ALTERNATIVES IS
CONSISTENT WITH SECTION 300.68 (I) OF THE NCP.

DETAILED DESCRIPTION/EVALUATION OF ALTERNATIVES

A COMPARATIVE EVALUATION AND DESCRIPTION OF THE ALTERNATIVES IS PRESENTED BELOW AND SUMMARIZED IN TABLE 2. 
THE ENVIRONMENTAL LAWS WHICH MAY BE APPLICABLE OR RELEVANT TO THE REMEDIAL ALTERNATIVES ARE DISCUSSED IN THE
SECTION ENTITLED CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS.

OVERVIEW OF ALTERNATIVES 2, 3, 4 AND 5

ALTERNATIVES 2, 3, 4 AND 5 ALL INCLUDE EITHER A RCRA OR MULTIMEDIA CAP. THE FOLLOWING IS A DETAILED
DESCRIPTION OF BOTH OF THESE CAPS.

A MULTIMEDIA CAP (LOAM/SYNTHETIC MEMBRANE/GEOTEXTILE/SAND), SHOWN IN FIGURE 3, CONSISTS OF A 1-FOOT-THICK
SAND DRAINAGE LAYER OVER THE EXISTING CAP, OVERLAIN BY A GEOTEXTILE AND SYNTHETIC MEMBRANE. ONE AND ONE-HALF
FEET OF LOAM WILL BE USED AS THE SURFACE LAYER.  THE SAND LAYER WILL PROVIDE A PATHWAY FOR GAS MIGRATION TO
THE APEX (HIGH POINT) OF THE LANDFILL WHERE IT CAN BE VENTED.  THE SAND LAYER CAN ALSO BE USED AS A PATHWAY
FOR GROUNDWATER/LEACHATE MIGRATION IN A SURFACE OR NEAR SURFACE COLLECTION SYSTEM.  THE GEOTEXTILE LAYER WILL
BRIDGE MINOR SURFACE IRREGULARITIES, WITHSTAND SOME OF THE TENSILE STRESSES (STRESSES WHICH WILL CAUSE THE
MEMBRANE TO STRETCH) DEVELOPED DURING CONSTRUCTION, AND BE A CLEAN SURFACE ON WHICH THE FIELD SEAMS OF THE
SYNTHETIC MEMBRANE CAN BE MADE.  MANUFACTURERS OF THE VARIOUS SYNTHETIC LINERS HAVE INDICATED THAT THE
SERVICE LIFE OF MEMBRANES RANGE FROM 20 TO 40 YEARS WHEN PROPERLY INSTALLED, COVERED WITH SOIL, AND KEPT FREE
FROM EXPOSURE TO WEATHERING, HEAT, AND CHEMICAL ATTACK.  IT IS ESTIMATED THAT 1,700 GALLONS OF WATER PER DAY
FLOW THROUGH THE EXISTING CAP.  WITH A MULTIMEDIA COVER IT IS EXPECTED THAT INFILTRATION WILL BE REDUCED TO
ZERO.

THE RCRA CAP (LOAM/GRAVEL-SAND/SYNTHETIC MEMBRANE/CLAY) SHOWN IN FIGURE 4 CONSISTS OF A MULTILAYER CAP OF 2
FEET OF LOAM OR CLAY OVERLYING 1 FOOT OF A GRAVEL/SAND DRAINAGE LAYER OVER A MINIMUM 20 MILLIMETER SYNTHETIC
MEMBRANE OVER 2 FEET OF CLAY.  THE PRIMARY DIFFERENCE BETWEEN THE RCRA CAP AND THE MULTIMEDIA CAP IS THAT THE
LATTER HAS A SAND DRAINAGE AND A GEOTEXTILE LAYER BENEATH THE SYNTHETIC MEMBRANE AND   ADDITIONAL CLAY IS NOT
INSTALLED OVER THE EXISTING CAP.

THE RCRA CAP WILL PREVENT INFILTRATION SIMILARLY TO THE MULTIMEDIA CAP. THE RCRA CAP HAS AN ADVANTAGE,
HOWEVER, IN THAT THERE IS EXTRA PROTECTION AGAINST CAP FAILURE BECAUSE OF THE CLAY LAYER.

ALTERNATIVES 3, 4 AND 5 ALL INCLUDE THE FOLLOWING TREATMENT SYSTEM FOR LEACHATE AND GROUNDWATER AS SHOWN IN
FIGURE 5.



THE LANDFILL LEACHATE IS EXPECTED TO CONTAIN SIGNIFICANT AMOUNTS OF BIODEGRADABLE ORGANIC COMPOUNDS. 
HOWEVER, BECAUSE THE LEACHATE IS A RESULT OF THE RELATIVELY RAPID UPFLOW OF GROUNDWATER THROUGH THE LANDFILL,
THE CONTACT TIME WITH THE WASTE IS REDUCED, AND IT SHOULD BE MORE DILUTE THAN TYPICAL LANDFILL LEACHATE.  THE
BOD REMOVAL CAN BE ADDRESSED WITH A TYPE OF BIOLOGICAL TREATMENT SYSTEM CALLED THE BIODISC.  BIOLOGICAL
TREATMENT MAY REMOVE OR SIGNIFICANTLY REDUCE THE VOCS PRESENT IN THE LEACHATE EITHER BY BIODEGRADATION OR BY
VOLATILIZATION.  THE CONSTRUCTION COST OF THIS SYSTEM IS $140,000, WITH AN ANNUAL O&M COST OF $20,000.

GRANULAR ACTIVATED CARBON (GAC) HAS BEEN WIDELY USED TO REMOVE REFRACTORY ORGANIC COMPOUNDS WHICH REMAIN
AFTER BIOLOGICAL TREATMENT. GAC IS EFFECTIVE ON A WIDE RANGE OF ORGANIC COMPOUNDS THAT PASS THROUGH A
BIOLOGICAL TREATMENT SYSTEM.  A PACKAGED GAC ADSORBER SYSTEM IS RECOMMENDED TO MINIMIZE DESIGN AND
DEVELOPMENT REQUIREMENTS.  THE GAC ADSORBER SYSTEM CONSISTS OF TWO PRESSURE ADSORBERS MOUNTED ON A SKID.  
THE ADSORBERS ARE OPERATED DOWNFLOW ONLY IN A SERIES ARRANGEMENT.  THE SYSTEM HAS AN INSTALLED COST OF
APPROXIMATELY $150,000 AND AN ANNUAL O&M COST OF $80,000.

A TREATMENT SYSTEM INSTALLED WILL HAVE TO BE DESIGNED TO REMOVE BARIUM, IRON, LEAD, MANGANESE, AND NICKEL. 
CHEMICAL PRECIPITATION USING SODIUM HYDROXIDE WITH FILTRATION AND SEDIMENTATION IS THE RECOMMENDED METALS  
TREATMENT PROCESS.  ASBESTOS, ALSO FOUND IN THE LEACHATE, CAN BE REMOVED BY FILTRATION.  THE METALS TREATMENT
SYSTEM HAS AN ESTIMATED INSTALLED COST OF $130,000 AND AN ANNUAL O&M COST OF $110,000.

THE PH ADJUSTMENT SYSTEM AND OTHER ANCILLARY DETAILS (BUILDING, STORAGE TANKS) HAVE A CONSTRUCTION COST OF
$268,000 AND AN ANNUAL O&M COST OF $6,400.

SLUDGES GENERATED BY THE TREATMENT SYSTEM WILL CONTAIN OXIDES AND HYDROXIDES OF IRON, NICKEL, MANGANESE,
LEAD, ARSENIC, AND OTHER INORGANIC CONSTITUENTS.  IT IS ASSUMED THAT SLUDGE, BECAUSE OF THE METALS CONTENT,
WILL REQUIRE DISPOSAL AT A RCRA-LICENSED LANDFILL. ACTUAL PRODUCTION AND ANALYSIS OF THE SLUDGE IS NECESSARY
TO DETERMINE IF OTHER DISPOSAL OPTIONS ARE FEASIBLE.

THE CONSTRUCTION WORTH COST OF THE TREATMENT FACILITY IS $688,000 AND ANNUAL O&M COSTS ARE $216,400.

ALTERNATIVE 1

UNDER THIS ALTERNATIVE, NO REMEDIAL ACTION WILL BE TAKEN AT THE SITE. THE THREAT TO PUBLIC HEALTH AND THE
ENVIRONMENT AS DESCRIBED EARLIER AND IN FS CHAPTER 2, EXPOSURE ASSESSMENT, WILL REMAIN.

ALTERNATIVE 2

ALTERNATIVE 2 CONSISTS OF A MULTIMEDIA CAP WITH GAS CONTROL AS DESCRIBED EARLIER.  IMPLEMENTATION OF THIS
ALTERNATIVE ELIMINATES EXPOSURE DUE TO INHALATION OR INGESTION OF CONTAMINATED SOIL.  IT WILL ALSO MINIMIZE
THE EXPOSURE TO LANDFILL GASES AND WILL MANAGE THE GAS.  HOWEVER, CONTAMINATED GROUNDWATER AND LEACHATE WILL
CONTINUE TO LEAVE THE SITE SINCE THIS ALTERNATIVE DOES NOT CONTROL UPWARD FLOW OF GROUNDWATER.

MONITORING WELLS WILL BE INSTALLED UPGRADIENT EAST OF THE SITE, AND AT DOWNGRADIENT LOCATIONS WEST OF THE
SITE.  THE UPGRADIENT WELL WILL PROVIDE BACKGROUND WATER QUALITY DATA FOR COMPARISON WITH DATA COLLECTED  
DOWNGRADIENT.  SEDIMENT AND SURFACE WATER SAMPLES WILL BE COLLECTED OFFSITE TO PROVIDE A MEANS OF EVALUATING
CONTAMINANT MIGRATION RESULTING FROM SURFACE WATER RUNOFF AND LEACHATE SEEPS.  SEDIMENT AND SURFACE SOIL
SAMPLES WILL ALSO BE PERIODICALLY COLLECTED AT SELECTED POINTS ALONG THE LANDFILL PERIMETER TO ENABLE DATA
COMPARISON BETWEEN ONSITE CONTAMINANTS AND CONTAMINANTS, IF ANY, FOUND IN GROUNDWATER AND SURFACE WATER.

A MULTIMEDIA CAP IS AN EFFECTIVE AND PROVEN TECHNOLOGY.  GAS VENTS WILL BE INSTALLED INTO THE CAP TO PREVENT
GAS BUILDUP.  CONTAMINATED SEDIMENT WILL BE CONSOLIDATED UNDER THE CAP.

THE PRESENT WORTH COST OF ALTERNATIVE 2 IS $6,014,000 WITH ANNUAL O&M COSTS OF $25,000.

ALTERNATIVES 3A AND 3B

ALTERNATIVES 3A AND 3B, WHICH INCLUDE A RCRA OR MULTIMEDIA CAP RESPECTIVELY, AS DESCRIBED EARLIER, AND
EXTRACTION/CONTAINMENT WELLS, WATER TREATMENT, MONITORING, AND GAS MIGRATION CONTROL, ADDRESS ALL EXPOSURE



PATHWAYS OF CONCERN.

IMPLEMENTATION OF EITHER OF THESE ALTERNATIVES WILL ELIMINATE THE EXPOSURE PATHWAYS OF DIRECT CONTACT WITH
LEACHATE SEEPS, INGESTION AND INHALATION OF SOIL, AND EXPOSURE TO GROUNDWATER.

IMPLEMENTATION OF ALTERNATIVE 3A WILL SUBSTANTIALLY COMPLY WITH APPLICABLE AND RELEVANT ENVIRONMENTAL LAWS. 
THE ENVIRONMENTAL LAWS WHICH MAY BE APPLICABLE OR RELEVANT ARE THE RESOURCE CONSERVATION RECOVERY ACT (RCRA),
THE CLEAN WATER ACT (CWA), THE NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) AND EXECUTIVE ORDERS FOR WETLANDS. 
THE CAP DESCRIBED AS PART OF ALTERNATIVE 3B WILL NOT MEET ALL THE REQUIREMENTS OF PART 264.310 FOR CLOSURE OF
A LANDFILL IF SUBSIDENCE OCCURS SUCH THAT THE INTEGRITY OF THE CAP IS NOT MAINTAINED.  THE OTHER ELEMENTS OF
ALTERNATIVE 3B SUBSTANTIALLY COMPLY WITH THE OTHER APPLICABLE OR RELEVANT ENVIRONMENTAL LAWS.  THIS IS
DISCUSSED LATER IN THIS DOCUMENT IN THE SECTION ENTITLED CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS.

AS DISCUSSED EARLIER, CAPS ARE EFFECTIVE IN REDUCING WATER INFILTRATION THROUGH THE TOP OF THE LANDFILL,
CONTAMINANT TRANSPORT BY SURFACE WATER RUNOFF, AIRBORNE EMISSIONS, AND HUMAN CONTACT.  THE CAPS ARE FLEXIBLE,
AND THIS MAKES THE CAPS LESS SUSCEPTIBLE TO CRACKING FROM SETTLEMENT OR FROST HEAVE.  THE LANDFILL SURFACE
WILL NEED TO BE REGRADED DURING THE CONSTRUCTION OF THE CAP TO ALLOW IMPROVED CONTROL OF SURFACE WATER
RUNOFF.  CAPPING IS A PROVEN AND RELIABLE TECHNOLOGY.  IT IS ESTIMATED THAT ONE YEAR IS REQUIRED FOR
INSTALLATION OF EITHER OF THESE CAPS.

THE LANDFILL WILL BE DEWATERED, AND THE FLOW WILL BE CONTROLLED THROUGH THE USE OF EXTRACTION/CONTAINMENT
WELLS AROUND THE SITE PERIMETER.  THE EXTRACTION SYSTEM WILL COLLECT GROUNDWATER AT A RATE OF 60,000 GALLONS
PER DAY.  THE WELLS WILL BE USED TO INHIBIT THE MOVEMENT OF GROUNDWATER INTO AND THROUGH THE LANDFILL BY
INTERCEPTING GROUNDWATER BEFORE IT ENTERS THE LANDFILL.  PUMPING WILL LOWER THE GROUNDWATER AND EFFECTIVELY
DEWATER THE LANDFILL.  LEACHATE PRODUCTION WILL BE MINIMIZED AND THE LEACHATE SEEPS WILL BE ELIMINATED.  THIS
SYSTEM DOES NOT DIFFERENTIATE BETWEEN UNCONTAMINATED GROUNDWATER AND LEACHATE DRAINING FROM THE LANDFILL. 
BECAUSE LEACHATE AND GROUNDWATER WILL BOTH BE COLLECTED, TREATMENT OF THE WATER WILL BE REQUIRED.  THE NEED
FOR TREATMENT WILL DECREASE OVER TIME AS THE LANDFILL WILL BE GRADUALLY PUMPED DRY (ESTIMATED TO BE 15
YEARS).  AFTER SUCH TIME, THE EXTRACTED GROUNDWATER CAN BE DISCHARGED DIRECTLY TO LEBANON CREEK OR THE
SURROUNDING WETLANDS. IN THE INTERIM, THE COLLECTED WATER WILL BE TREATED ONSITE WITH A BIODISC, SODIUM
HYDROXIDE PRECIPITATION, AND GAC AS DESCRIBED EARLIER. A GROUNDWATER MONITORING SYSTEM AS DESCRIBED UNDER
ALTERNATIVE 2 WILL BE ESTABLISHED.  THE PRESENT WORTH COST OF ALTERNATIVE 3A IS $10,798,000 WITH ANNUAL O&M
COSTS OF $252,000.  THE PRESENT WORTH COST OF ALTERNATIVE 3B IS $9,017,000 WITH ANNUAL O&M COSTS OF $252,000.

ALTERNATIVES 4A AND 4B

ALTERNATIVES 4A AND 4B WHICH INCLUDE A CAP (EITHER RCRA OR MULTIMEDIA RESPECTIVELY, AS DESCRIBED FOR
ALTERNATIVES 3A AND 3B), GAS COLLECTION, SLURRY WALL, LEACHATE COLLECTION, WATER TREATMENT AND SITE
MONITORING, ADDRESS ALL EXPOSURE PATHWAYS OF CONCERN.  IMPLEMENTATION OF EITHER OF THESE ALTERNATIVES WILL
ELIMINATE THE EXPOSURE PATHWAYS OF DIRECT CONTACT WITH LEACHATE SEEPS, INGESTION OF SOIL, AND GROUNDWATER.

IMPLEMENTATION OF ALTERNATIVE 4A WILL SUBSTANTIALLY COMPLY WITH APPLICABLE AND RELEVANT ENVIRONMENTAL LAWS
(RCRA, CWA, NEPA AND EXECUTIVE ORDERS FOR WETLANDS) AS DISCUSSED IN THE SECTION ENTITLED CONSISTENCY WITH
OTHER ENVIRONMENTAL LAWS.  THE CAP DESCRIBED AS PART OF ALTERNATIVE 4B MAY NOT MEET ALL THE REQUIREMENTS OF
PART 264.310 FOR CLOSURE OF A LANDFILL BECAUSE OF LANDFILL SUBSIDENCE.  THE OTHER ELEMENTS OF ALTERNATIVE 4B
SUBSTANTIALLY COMPLY WITH THE OTHER APPLICABLE OR RELEVANT ENVIRONMENTAL LAWS.

THE EFFECTIVENESS OF CAPPING THE SITE WAS DISCUSSED EARLIER IN THIS DOCUMENT.

A CEMENT-BENTONITE SLURRY WALL AROUND THE ENTIRE LANDFILL IS NECESSARY TO MITIGATE GROUNDWATER MIGRATION.  TO
BE EFFECTIVE, THE SLURRY WALL MUST PENETRATE THROUGH THE FRACTURED PERMEABLE ZONE OF THE UNDERLYING   SHALE. 
THE COST ESTIMATE IS BASED ON AN AVERAGE 90-FOOT WALL (40 FEET THROUGH THE TILL AND 50 FEET INTO THE SHALE). 
IT IS ESTIMATED THAT 1 X 10-6 CM/S IS THE LOWEST HYDRAULIC CONDUCTIVITY TO BE REASONABLY ACHIEVED THROUGH A
CEMENT-BENTONITE SLURRY WALL.  THIS HYDRAULIC CONDUCTIVITY, AN ORDER-OF-MAGNITUDE LESS THAN ESTIMATED FOR THE
TILL, WILL RESULT IN A REDUCTION IN GROUNDWATER INFILTRATION AND THE ASSOCIATED GENERATION OF LEACHATE. 
GROUNDWATER LEVELS WITHIN THE CAPPED AREA WILL BE AN ESTIMATED ONE-FOOT BELOW THOSE OUTSIDE OF THE SLURRY
WALL TO MAINTAIN AN INWARD HYDRAULIC GRADIENT.  THIS ONE-FOOT DIFFERENCE RESULTS IN AN ESTIMATED 6,000



GALLONS PER DAY OF INFILTRATION.  PRESENTLY, IT IS ESTIMATED THAT GROUNDWATER FLOW INTO THE LANDFILL AS A
RESULT OF UPWARD VERTICAL GRADIENTS IS ABOUT 40,000 GALLONS PER DAY.  THIS INFILTRATION WILL PASS THROUGH THE
TOE OF THE LANDFILL, AND BE COLLECTED BY A GRAVEL DRAINAGE BLANKET PLACED INSIDE OF THE SLURRY WALL AROUND
THE LANDFILL PERIMETER, AND THEN COLLECTED IN A SUMP AND PUMPED TO TREATMENT.  THIS TECHNOLOGY HAS BEEN
PROVEN EFFECTIVE AND DURABLE IN HAZARDOUS WASTE APPLICATIONS.  A GROUNDWATER MONITORING SYSTEM AS DESCRIBED
UNDER ALTERNATIVE 2 WILL BE ESTABLISHED.

THE PRESENT WORTH COST OF ALTERNATIVE 4A IS $43,033,000 AND OF ALTERNATIVE 4B IS $41,246,000.  ANNUAL O&M
COSTS FOR EITHER ALTERNATIVE 4A OR 4B IS $80,000.

ALTERNATIVES 5A AND 5B

ALTERNATIVES 5A AND 5B INCLUDE THE CONSTRUCTION OF A RCRA OR MULTIMEDIA CAP RESPECTIVELY, AS DESCRIBED
EARLIER, AND THE INSTALLATION OF VENTS TO CONTROL GAS MIGRATION, SUBSURFACE PIPE DRAINS FOR LEACHATE
COLLECTION, AND SITE MONITORING.  THIS ACTION WILL ADDRESS ALL EXPOSURE PATHWAYS OF CONCERN (DIRECT CONTACT
WITH LEACHATE SEEPS, INGESTION OF SOIL AND GROUNDWATER).

IMPLEMENTATION OF ALTERNATIVE 5A WILL SUBSTANTIALLY COMPLY WITH APPLICABLE AND RELEVANT ENVIRONMENTAL LAWS
(RCRA, CWA, NEPA AND EXECUTIVE ORDERS FOR WETLANDS) AS DISCUSSED IN THE SECTION ENTITLED CONSISTENCY WITH
OTHER ENVIRONMENTAL LAWS.  THE CAP DESCRIBED AS PART OF ALTERNATIVE 5B MAY NOT MEET ALL THE REQUIREMENTS OF
PART 264.310 FOR CLOSURE OF A LANDFILL BECAUSE OF LANDFILL SUBSIDENCE.  THE OTHER ELEMENTS OF ALTERNATIVE 5B
SUBSTANTIALLY COMPLY WITH THE OTHER APPLICABLE OR RELEVANT ENVIRONMENTAL LAWS.

LEACHATE GENERATED BY THE LANDFILL WILL BE COLLECTED USING SUBSURFACE PIPE DRAINS INSTALLED AROUND THE
PERIMETER OF THE LANDFILL TO THE DEPTH OF THE FILL.  THESE DRAINS MAY ALSO COLLECT SOME UNCONTAMINATED  
GROUNDWATER OUTSIDE OF THE LANDFILL BEFORE IT PASSES THROUGH THE LANDFILL, REDUCING THE AMOUNT OF LEACHATE. 
THE DRAINS WILL BE APPROXIMATELY 20 FEET BELOW THE GROUND SURFACE.  WATER TREATMENT WILL BE REQUIRED
INDEFINITELY BECAUSE THE LEACHATE WILL BE GENERATED AT A RATE OF 40,000 GALLONS PER DAY FROM GROUNDWATER
CONTINUOUSLY COMING INTO THE LANDFILL BOTTOM.  TREATMENT ONSITE WILL INCLUDE BIODISC, SODIUM   HYDROXIDE
PRECIPITATION, AND GAC AS DISCUSSED EARLIER.  IT IS EXPECTED THAT CONSTRUCTION OF THIS ALTERNATIVE WILL TAKE
ABOUT SIX MONTHS.

THE PRESENT WORTH COST OF ALTERNATIVE 5A IS $11,868,000 WITH ANNUAL O&M COSTS OF $252,000.  THE PRESENT WORTH
COST OF ALTERNATIVE 5B IS $10,084,000 WITH ANNUAL O&M COSTS OF $252,000.

ALTERNATIVE 6A

ALTERNATIVE 6A INCLUDES EXCAVATION OF THE EXISTING LANDFILL AND CREATION OF AN ONSITE RCRA-TYPE LANDFILL.

ALTERNATIVE 6A WILL ELIMINATE THE IDENTIFIED EXPOSURE PATHWAYS OF DIRECT CONTACT WITH LEACHATE SEEPS,
INGESTION AND INHALATION OF SOIL AND SEDIMENT, AND EXPOSURE TO GROUNDWATER.

IMPLEMENTATION OF THIS ALTERNATIVE WILL SUBSTANTIALLY COMPLY WITH APPLICABLE AND RELEVANT ENVIRONMENTAL LAWS
(RCRA, CWA, NEPA AND EXECUTIVE ORDERS FOR WETLANDS) AS DISCUSSED IN THE SECTION ENTITLED CONSISTENCY WITH
OTHER ENVIRONMENTAL LAWS.

ONSITE DISPOSAL OF EXCAVATED MATERIALS WILL INVOLVE REMOVING WASTE MATERIALS FROM THE LANDFILL SO A BOTTOM
LINER AND LEACHATE COLLECTION SYSTEM CAN BE CONSTRUCTED.  EXCAVATED MATERIALS WILL BE STOCKPILED ONSITE IN A
BERMED CONTAINMENT AREA AND SEGREGATED BY HAZARDOUS WASTE TYPE.  WATER DRAINING FROM THE EXCAVATED MATERIALS
WILL BE COLLECTED AND TREATED.  LEACHATE GENERATED THROUGH BIODEGRADATION WITHIN THE LANDFILL WILL BE
COLLECTED IN THE BOTTOM DRAINS AND ALSO TREATED.  STOCKPILED FILL WILL BE PLACED BACK INTO THE LANDFILL AS
EACH NEW CELL IN THE BOTTOM LINER SYSTEM IS COMPLETED.  EXCAVATION AND BOTTOM CONSTRUCTION WILL CONTINUE
ACROSS THE SITE UNTIL ALL MATERIALS ARE REMOVED AND THE BOTTOM LINER COMPLETED.  A RCRA CAN WILL THEN BE
PLACED OVER THE NEW LANDFILL.  A FENCE WILL BE CONSTRUCTED AROUND THE SITE AND A MONITORING   NETWORK
ESTABLISHED AS DISCUSSED IN ALTERNATIVE 2.

THE PRESENT WORTH COST OF THIS ALTERNATIVE IS $99,176,000 WITH ANNUAL O&M COSTS OF $25,000.



ALTERNATIVE 6B

ALTERNATIVE 6B INCLUDES EXCAVATION OF THE EXISTING LANDFILL AND OFFSITE DISPOSAL IN A RCRA COMPLIANT
FACILITY.  THIS ALTERNATIVE WILL ALSO ELIMINATE ALL EXPOSURE PATHWAYS OF CONCERN.

IMPLEMENTATION OF THIS ALTERNATIVE WILL SUBSTANTIALLY COMPLY WITH APPLICABLE AND RELEVANT ENVIRONMENTAL LAWS
(RCRA, CWA, NEPA AND EXECUTIVE ORDERS FOR WETLANDS) AS DISCUSSED IN THE SECTION ENTITLED CONSISTENCY WITH
OTHER ENVIRONMENTAL LAWS.

THE EXCAVATION WILL OCCUR AS DESCRIBED IN ALTERNATIVE 6A.  THE SOIL WILL BE TRANSPORTED OFFSITE AND DISPOSED
OF IN A RCRA-COMPLIANT FACILITY. THE SITE WILL BE BACKFILLED WITH CLEAN SOIL.

THIS ALTERNATIVE WILL REQUIRE GREATER THAN TWO YEARS TO IMPLEMENT.

THE PRESENT WORTH COST OF THIS ALTERNATIVE IS $262,818,000 WITH NO ANNUAL O&M COSTS.

#OEL
CONSISTENCY WITH OTHER ENVIRONMENTAL LAWS

THE TECHNICAL ASPECTS OF THE REMEDIAL ALTERNATIVE IMPLEMENTED AT THE NEW LYME SITE WILL BE CONSISTENT WITH
OTHER APPLICABLE AND RELEVANT LAWS. OTHER ENVIRONMENTAL LAWS WHICH MAY BE APPLICABLE OR RELEVANT TO THE  
REMEDIAL ALTERNATIVES EVALUATED ARE THE RESOURCE CONSERVATION AND RECOVERY ACT, THE CLEAN WATER ACT, THE
NATIONAL ENVIRONMENTAL POLICY ACT, AND EXECUTIVE ORDERS FOR WETLANDS.

THE PROVISIONS OF RCRA APPLICABLE TO REMEDIATION AT NEW LYME ARE THE 40 CFR PART 264 TECHNICAL STANDARDS FOR
CLOSURE OF A LANDFILL, AND THE SUBPART F, GROUNDWATER PROTECTION STANDARDS.  RCRA REQUIRES REMOVAL OF  
CONTAMINATED SOIL TO BACKGROUND OR TO ANOTHER STANDARD PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT
(CLOSURE AS A STORAGE UNIT BY REMOVAL), OR CAPPING OF THE LANDFILL (CLOSURE IN PLACE AS A LANDFILL).

THE CAPPING ALTERNATIVES EVALUATED IN THE FS ARE CONSISTENT WITH THOSE ACTIONS WHICH WOULD BE TAKEN DURING
"CLOSURE" OF A RCRA LAND DISPOSAL FACILITY.  TO CLOSE A LANDFILL, IT IS REQUIRED THAT THE COVER BE DESIGNED
TO PROVIDE LONG-TERM MINIMIZATION OF LIQUIDS THROUGH THE LANDFILL, PROMOTE DRAINAGE AND REQUIRE MINIMUM
MAINTENANCE, ACCOMMODATE SETTLING AND HAVE A PERMEABILITY LESS THAN OR EQUAL TO THE PERMEABILITY   OF ANY
BOTTOM LINER OR NATURAL SUBSOILS PRESENT.  THE RCRA CAP DESCRIBED EARLIER WILL MEET THESE REQUIREMENTS.

AT NEW LYME, THERE IS CONCERN THAT THE MULTIMEDIA CAP MAY NOT ACCOMMODATE SETTLING OF THE LANDFILL. 
THEREFORE, THE MULTIMEDIA CAP AT NEW LYME MAY NOT MEET ALL THE REQUIREMENTS OF RCRA CLOSURE.  IT IS EXPECTED
THAT NATURAL SUBSIDENCE WILL OCCUR OVER TIME AND, IN ADDITION, ANY GROUNDWATER SYSTEM THAT CHANGES THE
GROUNDWATER GRADIENT (SUCH AS EXTRACTION WELLS) WILL CAUSE MORE RAPID SETTLING.  ALTHOUGH A SYNTHETIC LINER
WILL STRETCH TO SOME DEGREE TO ACCOMMODATE SETTLING, DAMAGE TO THE SYNTHETIC LINER MAY OCCUR.  THE RCRA CAP
(SYNTHETIC AND CLAY LINER) HAS ADDITIONAL PROTECTION AGAINST FAILURE DUE TO LANDFILL SUBSIDENCE.

THE ALTERNATIVE WHICH FULLY CONTAINS THE CONTAMINATED SOIL ON-SITE IS CONSISTENT WITH THOSE ACTIONS NECESSARY
TO BUILD A NEW HAZARDOUS WASTE LANDFILL, AND TO CLOSE SUCH A LANDFILL.  FOR ALL NEW LANDFILLS, IT IS REQUIRED
THAT SUCH A LANDFILL OR UNIT BE CONSTRUCTED WITH TWO OR MORE LINERS AND A LEACHATE COLLECTION SYSTEM ABOVE
AND BETWEEN SUCH LINERS.

THE COMPLETE SOIL REMOVAL ALTERNATIVE EVALUATED IN THE FS IS CONSISTENT WITH THAT ACTION WHICH WOULD BE TAKEN
DURING CLOSURE OF A RCRA STORAGE FACILITY.  CLOSURE OF A STORAGE FACILITY REQUIRES EITHER THAT ALL WASTE BE
REMOVED, OR IF SOME WASTE RESIDUES ARE LEFT, THAT THE SITE BE CLOSED AS A LANDFILL UNLESS IT HAS BEEN
DETERMINED THAT WASTES HAVE BEEN REMOVED TO LEVELS SUCH THAT THE RESIDUE CONTAMINATION POSES NO THREAT TO
HEALTH OR THE ENVIRONMENT THROUGH ANY ROUTE OF EXPOSURE.

THE GROUNDWATER PROTECTION STANDARDS OF RCRA WILL BE APPLICABLE TO THE GROUNDWATER MONITORING AT THE NEW LYME
SITE.  40 CFR SECTION 264.92 STATES THAT HAZARDOUS CONSTITUENTS ENTERING THE GROUNDWATER FROM A   REGULATED
UNIT MUST NOT EXCEED CONCENTRATION LIMITS IN THE UPPERMOST AQUIFER UNDERLYING THE WASTE MANAGEMENT AREA
BEYOND THE POINT OF COMPLIANCE.



40 CFR SECTION 264.94 STATES THAT THE CONCENTRATION OF A HAZARDOUS CONSTITUENT MUST NOT EXCEED THE BACKGROUND
LEVEL OF THAT CONSTITUENT IN THE GROUNDWATER, OR AN ALTERNATE CONCENTRATION LIMIT (ACL) FOR THAT CONSTITUENT
WHICH WILL NOT POSE A SUBSTANTIAL PRESENT OR POTENTIAL HAZARD TO HUMAN HEALTH OR THE ENVIRONMENT AS LONG AS
THE ACL IS NOT EXCEEDED.  THE HAZARDOUS CONSTITUENTS OF CONCERN ARE THOSE HAZARDOUS  SUBSTANCES WHICH WERE
DETECTED IN THE GROUNDWATER DURING THE RI.

THE WASTE MANAGEMENT AREA IS THAT AREA OF THE SITE WHICH WILL BE COVERED BY A CAP.  THE POINT OF COMPLIANCE
IS AT THE HYDRAULICALLY DOWNGRADIENT  LIMIT BY THE CAPPED AREA AND EXTENDS DOWN INTO THE UPPERMOST AQUIFER
UNDERLYING THE UNIT.

AT NEW LYME, THE MOST WIDESPREAD ORGANIC COMPOUNDS IN ONSITE WELLS WERE PHTHALATES
(BIS(2-ETHYLHEXYL)PHTHALATE, DI-N-BUTYL PHTHALATE), AT CONCENTRATIONS BELOW QUANTIFICATION LIMITS.  VOLATILE
ORGANIC COMPOUNDS (VOCS) WERE PRIMARILY FOUND IN THE TWO MONITORING WELLS ASSOCIATED WITH A WASTE CELL, BUT
SOME VOCS AND PHENOLIC COMPOUNDS WERE ALSO FOUND BELOW QUANTIFICATION LIMITS IN THE OTHER WELLS (PHENOL,
CHLOROBENZENE AND ACETONE).  NO SIGNIFICANT MIGRATION OF CONTAMINATED GROUNDWATER WAS IDENTIFIED.  ALTHOUGH
NO SIGNIFICANT OFFSITE GROUNDWATER MIGRATION HAS BEEN DETECTED, A MONITORING SYSTEM WILL BE INSTALLED. 
BECAUSE OF THE ARTESIAN GEOLOGICAL CONDITIONS AT THE SITE, IT APPEARS THAT GROUNDWATER FLOWS UPWARD THROUGH
THE LANDFILL AND DISCHARGES AS LEACHATE. THEREFORE, REMEDIATION OF ONSITE GROUNDWATER CONTAMINATION IS
EXPECTED TO BE ACCOMPLISHED THROUGH LEACHATE COLLECTION.

ANY DISCHARGE OF TREATED GROUNDWATER AND LEACHATE AT THE SITE TO LEBANON CREEK WILL COMPLY WITH SUBSTANTIVE
REQUIREMENTS OF THE CLEAN WATER ACT. DURING CONSTRUCTION, CARE WILL BE TAKEN TO AVOID STORMWATER RUNOFF FROM
THE SITE.

THE FUNCTIONAL EQUIVALENT OF NEPA IS CARRIED OUT THROUGH THE INSTITUTIONAL/ENVIRONMENTAL/PUBLIC HEALTH
ANALYSIS OF ALTERNATIVES AND PUBLIC PARTICIPATION PROCEDURES.

EXECUTIVE ORDER 11990 AND APPENDIX A OF 40 CFR PART 6, ENTITLED "STATEMENT OF PROCEDURES ON FLOODPLAIN
MANAGEMENT AND WETLAND PROTECTION" MAY APPLY TO REMEDIAL ACTIONS TAKEN AT NEW LYME. THE SITE DOES NOT LIE IN
A FLOODPLAIN BUT THE SITE IS SURROUNDED BY WETLANDS.  IF NO PRACTICABLE ALTERNATIVE EXISTS OUTSIDE THE
WETLANDS, THE ACTION SHOULD MINIMIZE POTENTIAL HARM AND AVOID ADVERSE EFFECTS TO THE WETLANDS.  SINCE THE
SITE IS SURROUNDED BY WETLANDS, ANY REMEDIAL ALTERNATIVE WILL AFFECT THE WETLANDS TO SOME DEGREE.  A
STATEMENT OF FINDINGS SUMMARIZING THE EFFECTS OF THE RECOMMENDED ALTERNATIVE ON THE WETLANDS IS INCLUDED IN
THIS DOCUMENT AS ATTACHMENT 2.  SECTION 404 OF THE CWA DOES NOT APPLY TO THE NEW LYME SITE BECAUSE NOTHING IS
EXPECTED TO BE INTRODUCED INTO THE WETLANDS THROUGH IMPLEMENTATION OF REMEDIAL ACTIONS (NO FILLING OR
DREDGING).  IF DURING DESIGN, IT IS DETERMINED THAT DREDGING OR FILLING IS NECESSARY TO PROPERLY INSTALL THE
CAP, CARE WILL BE TAKEN TO MINIMIZE ADVERSE EFFECTS AND SUBSTANTIVE REQUIREMENTS OF SECTION 404 WILL BE MET.

#CR
COMMUNITY RELATIONS

LIMITED COMMUNITY CONCERN HAS BEEN EXPRESSED AT THE NEW LYME LANDFILL SITE.  THE REGION HAS RECEIVED NO PHONE
CALLS OR CORRESPONDENCE FROM NEW LYME CITIZENS, ALTHOUGH A FEW RESIDENTS OF ROCK CREEK (LOCATION OF THE OLD
MILL SITE, ABOUT TEN MILES AWAY) FEAR THAT CONTAMINATION FROM NEW LYME WILL AFFECT THE ROCK CREEK WATER
SUPPLY.

THREE PUBLIC MEETINGS WERE HELD IN NEW LYME: THE FIRST IN NOVEMBER 1983 TO DESCRIBE THE RI/FS PROCESS, THE
SECOND IN FEBRUARY 1985 TO DESCRIBE THE RESULTS FROM THE RI; AND THE THIRD IN AUGUST 1985 TO DESCRIBE THE  
RECOMMENDED ALTERNATIVE AND TO RECEIVE PUBLIC COMMENTS.  EACH MEETING WAS ATTENDED BY ABOUT 25 PERSONS,
INCLUDING TOWNSHIP AND COUNTY OFFICIALS.

AT THE INITIAL MEETINGS, THE MAJOR CONCERN OF THE RESIDENTS WAS THAT MATERIAL ALLEGEDLY BURIED IN THE SITE,
INCLUDING DRUMS OF CYANIDE SLUDGE, MAY EVENTUALLY WORK THEIR WAY INTO THE LOCAL WATER SUPPLY. THERE WAS ALSO
CONCERN ABOUT ASBESTOS FOUND IN THE LEACHATE.

AT THE MEETING HELD IN AUGUST 1985 TO TAKE PUBLIC COMMENT ON THE RECOMMENDED ALTERNATIVE, THERE WERE FEW
QUESTIONS AND NO PUBLIC COMMENTS ON THE FS OR PROPOSED ACTIONS.  A PUBLIC COMMENT PERIOD WAS HELD FOR 3  



WEEKS FOLLOWING PUBLICATION OF THE FS.  NO PUBLIC COMMENTS WERE RECEIVED.

SINCE PUBLICATION OF THE FS, U.S. EPA HAS REEVALUATED THE ALTERNATIVES. THE REMEDIAL ALTERNATIVE WHICH IS
RECOMMENDED IN THIS DOCUMENT FOR IMPLEMENTATION AT THE NEW LYME SITE IS DIFFERENT FROM THE ALTERNATIVE WHICH
WAS ORIGINALLY RECOMMENDED.  A DIFFERENT CAP, WITH AN EXTRA LAYER OF CLAY, WILL BE INSTALLED.  BOTH CAPS WERE
CONSIDERED IN THE FS, AND WERE DESCRIBED IN SOME DETAIL IN DOCUMENTS PROVIDED TO THE PUBLIC.   BECAUSE THE
LEVEL OF CONCERN AT THE NEW LYME SITE IS LIMITED, AND THE RECOMMENDED ALTERNATIVE HAS NOT CHANGED
SIGNIFICANTLY, NO ADDITIONAL PUBLIC COMMENT IS PLANNED.  A FACT SHEET WILL BE PREPARED TO DESCRIBE  THE
SELECTED ALTERNATIVE AND WILL BE AVAILABLE TO THE PUBLIC ALONG WITH THIS DOCUMENT.

COMPARISON OF ALTERNATIVES

USING THE INFORMATION PRESENTED EARLIER AND SUMMARIZED IN TABLE 2, THE RELATIVE ADVANTAGES AND DISADVANTAGES
OF EACH ALTERNATIVE ARE COMPARED IN ORDER TO RECOMMEND A "COST-EFFECTIVE" ALTERNATIVE AS DEFINED IN THE NCP.

THE NO ACTION ALTERNATIVE DOES NOT PREVENT FURTHER CONTAMINANT MIGRATION FROM THE SITE, DOES NOT MITIGATE THE
EXISTING CONTAMINATION AT THE SITE, AND DOES NOT REDUCE CURRENT OR FUTURE PUBLIC HEALTH RISKS.  THERE IS A
POTENTIAL FOR EXPOSURE OF THE PUBLIC TO CONTAMINANTS AT THE SITE AT LEVELS THAT MAY ADVERSELY AFFECT PUBLIC
HEALTH AND WELFARE.  IF NO ACTION IS TAKEN, GROUNDWATER WILL CONTINUE TO COME INTO THE SITE AND BE
DISCHARGED AS CONTAMINATED SURFACE WATER, AND CONTAMINATED SOIL AND SEDIMENT WILL CONTINUE TO BE GENERATED
DUE TO STORM-WATER RUNOFF. REMEDIAL ACTION IS THEREFORE REQUIRED TO REDUCE OR MINIMIZE THIS EXPOSURE.  THUS,
THE NO ACTION ALTERNATIVE IS NOT RECOMMENDED FOR IMPLEMENTATION AT THE SITE.

ALTERNATIVE 2 DOES NOT MITIGATE OFFSITE MIGRATION OF GROUNDWATER OR LEACHATE.  THE PRESENT WORTH OF
ALTERNATIVE 2 IS $6,014,000, BUT THE AMOUNT OF CONTAMINATED WATER LEAVING THE SITE WILL BE REDUCED BY ONLY
ABOUT 4 PERCENT.  THE ENVIRONMENTAL AND PUBLIC HEALTH RISKS ASSOCIATED WITH SURFACE WATER, GROUNDWATER, AND
LEACHATE WILL NOT BE SIGNIFICANTLY MITIGATED.  ACCORDINGLY, ALTERNATIVE 2 IS NOT RECOMMENDED FOR  
IMPLEMENTATION AT THE SITE.

BOTH ALTERNATIVES 3A AND 3B WILL ADDRESS ALL OF THE EXPOSURE RISKS TO PUBLIC HEALTH AND THE ENVIRONMENT AT
THE SITE.  ALTERNATIVES 3A AND 3B DIFFER ONLY IN THE CAP TYPE.  ALTERNATIVE 3A HAS A RCRA CAP (CLAY AND  
SYNTHETIC) WHILE ALTERNATIVE 3B HAS A MULTIMEDIA (SYNTHETIC) CAP.  THE EFFECTIVENESS OF THIS ALTERNATIVE
DEPENDS ON THE MINIMIZATION OF INFILTRATION OF GROUNDWATER AND PRECIPITATION INTO THE LANDFILL. ALTHOUGH BOTH
CAPS EFFECTIVELY PREVENT THE DOWNWARD INFILTRATION OF STORMWATER INTO THE LANDFILL, THE RCRA CAP OFFERS
ADDITIONAL FAILURE PROTECTION BECAUSE IT HAS TWO LINERS.  THE CLAY LINER IN THE RCRA CAP WILL PROVIDE MORE
CERTAINTY OF RETAINING THE EFFECTIVENESS OF THE REMEDY IN CASE THE SYNTHETIC LINER SHOULD FAIL.  THE CLAY
LINER WILL ALSO REACT BETTER TO SUBSIDENCE IN THE LANDFILL, WHICH IS EXPECTED TO OCCUR.   ALTERNATIVES 3A AND
3B HAVE PRESENT WORTH COSTS OF $10,789,000 AND $9,017,000 RESPECTIVELY.  BECAUSE THE CAP INCLUDED AS PART OF
ALTERNATIVE 3A PROVIDES ADDITIONAL PROTECTION AGAINST LINER FAILURE AND IS MORE RELIABLE THAN THE CAP IN
ALTERNATIVE 3B, ALTERNATIVE 3B IS NOT RECOMMENDED FOR IMPLEMENTATION AT THE SITE.

SIMILARLY, ALTERNATIVES 5A AND 5B DIFFER ONLY BY THE CAP TYPE.  THE PRESENT WORTH COSTS OF ALTERNATIVES 5A
AND 5B ARE $11,868,000 AND $10,084,000 RESPECTIVELY.  BECAUSE OF THE ADDITIONAL RELIABILITY AND PROTECTION
AGAINST CAP FAILURE PROVIDED BY THE CAP INCLUDED AS PART OF ALTERNATIVE 5A, ALTERNATIVE 5B IS NOT RECOMMENDED
FOR IMPLEMENTATION AT THE SITE.

ALTERNATIVES 4A AND 4B ALSO DIFFER FROM EACH OTHER BY THE TYPE OF CAP. ALTERNATIVES 4A AND 4B ADDRESS ALL
EXPOSURE RISKS TO PUBLIC HEALTH AND THE ENVIRONMENT AT A MUCH GREATER COST THAN ANY OF THE OTHER ALTERNATIVES
INVOLVING CAPS, BECAUSE OF THE GREAT EXPENSE OF CONSTRUCTING A SLURRY WALL.  ALTERNATIVES 4A AND 4B HAVE
PRESENT WORTH COSTS OF $43,033,000 AND $41,246,000 RESPECTIVELY WITH NO ADDITIONAL PUBLIC HEALTH OR
ENVIRONMENTAL BENEFITS.  ACCORDINGLY, NEITHER ALTERNATIVE 4A NOR 4B ARE RECOMMENDED FOR IMPLEMENTATION AT THE
SITE.

ALTERNATIVE 6A WILL COMPLETELY ADDRESS THE EXPOSURE RISKS TO THE PUBLIC HEALTH AND THE ENVIRONMENT AT THE
SITE.  ALL OFFSITE MIGRATION WILL BE PREVENTED BECAUSE ALL OF THE WASTE AND CONTAMINATED SOIL AND SEDIMENT
WILL BE PLACED IN AN ONSITE DOUBLE-LINED RCRA LANDFILL.  ALTERNATIVE 6A HAS A PRESENT WORTH OF $115,000,000. 
ALTERNATIVE 6B WILL ALSO COMPLETELY ELIMINATE THE CHANCE FOR OFFSITE MIGRATION AND THE RESULTING EXPOSURE



RISK BECAUSE ALL OF THE CONTAMINATED WASTES, SOIL, AND SEDIMENT WILL BE REMOVED FROM THE SITE.  ALTERNATIVE
6B HAS A PRESENT WORTH OF $257,700,000.  ALTERNATIVES 6A AND 6B ARE AT LEAST AN ORDER OF MAGNITUDE MORE
EXPENSIVE THAN ALTERNATIVES 3A AND 5A, WITH NO SIGNIFICANT REDUCTION OF EXPOSURE RISK.  ACCORDINGLY,
ALTERNATIVES 6A AND 6B ARE NOT RECOMMENDED FOR IMPLEMENTATION AT THE SITE.

TWO ALTERNATIVES REMAIN FOR COMPARISON.

        ALTERNATIVE 3A - RCRA CAP WITH EXTRACTION/CONTAINMENT WELLS, WATER
                         TREATMENT, MONITORING, AND GAS MIGRATION CONTROL

                       - PRESENT WORTH COST - $10,798,000

                       - ANNUAL O&M COST - $252,000.

        ALTERNATIVE 5A - RCRA CAP WITH LEACHATE COLLECTION, WATER
                         TREATMENT, MONITORING AND GAS MIGRATION CONTROL

                       - PRESENT WORTH COST - $11,868,000

                       - ANNUAL O&M COST - $252,000.

THESE ALTERNATIVES DIFFER IN THE METHOD BY WHICH THE LEACHATE MIGRATION IS ADDRESSED, AND IN THE COST.  THE
ENVIRONMENTAL AND PUBLIC HEALTH BENEFITS AS MEASURED BY THE ELIMINATION OF CONTAMINANT MIGRATION FROM   THE
SITE AND MINIMIZATION OF THE DIRECT CONTACT THREAT ARE THE SAME FOR EACH ALTERNATIVE.  IN ALTERNATIVE 5A THE
LEACHATE WILL NEED TO BE COLLECTED (PASSIVE DRAINAGE SYSTEM) AND TREATED FOR AN INDEFINITE PERIOD   OF TIME. 
IN ALTERNATIVE 3A IT IS EXPECTED THAT AFTER APPROXIMATELY 15 YEARS THE NEED FOR TREATMENT WILL BE MINIMIZED
AS THE LANDFILL WILL BE GRADUALLY PUMPED DRY.  IN THIS RESPECT, ALTERNATIVE 3A PRODUCES A   GREATER BENEFIT,
AS THE TREATMENT FACILITY WILL NOT BE NEEDED AND THE WATER COLLECTED FROM THE DEWATERING WELLS CAN BE
DISCHARGED DIRECTLY TO LEBANON CREEK, BECAUSE THE WATER WILL BE UNCONTAMINATED.

CONTINUOUS PUMPING OF THE LANDFILL REQUIRED BY ALTERNATIVE 3A MAY OVER TIME DEWATER APPROXIMATELY 15 ACRES OF
WETLANDS SURROUNDING THE SITE. THE TRENCH AND DRAIN SYSTEM OF ALTERNATIVE 5A WILL COLLECT MUCH LESS WATER
THAN THE PUMPING WELLS OF ALTERNATIVE 3A.  ONLY WATER WHICH INTRUDES BY GOING UNDER THE DRAIN WILL BE DRAWN
FROM THE WETLAND.  AS THE WETLANDS DRY OUT, THE PLANT COMMUNITY WILL CHANGE FROM A WETLAND TO AN UPLAND
COMMUNITY.  SINCE THE NEW LYME LANDFILL SITE IS LOCATED IN A WETLAND, BOTH ALTERNATIVES WILL AFFECT, TO A
SLIGHT DEGREE, THE WETLAND. NEITHER OF THE ALTERNATIVES WILL SIGNIFICANTLY DIMINISH THE NATURAL OR BENEFICIAL
VALUES OF THE WETLANDS RELATIVE TO THEIR CURRENT STATE. SINCE BOTH REDUCE THE MIGRATION OF CONTAMINANTS INTO
THE WETLANDS, THE ABILITY TO SUPPORT WILDLIFE AND THE VALUES AS A WETLAND WILL BE ENHANCED.

ALTHOUGH THERE IS NATURAL SUBSIDENCE WHICH OCCURS WITHIN ALL LANDFILLS, IT IS ESTIMATED THAT DEWATERING THE
LANDFILL (ALTERNATIVE 3A) WILL EXPEDITE THIS SETTLING PROCESS.  THIS MAY HAVE AN ADVERSE IMPACT ON THE
INTEGRITY OF THE CAP AND MAY REQUIRE MORE EXTENSIVE O&M THAN WITH ALTERNATIVE 5A.  BECAUSE THE CAP WILL HAVE
BOTH A CLAY LINER AND A SYNTHETIC LINER, THERE IS MORE PROTECTION IN CASE A LEAK SHOULD OCCUR IN THE
SYNTHETIC LINER.  IT IS ESTIMATED THAT A MAXIMUM OF FIVE FEET OF SETTLING WILL OCCUR.  THE COSTS ASSOCIATED
WITH THE SUBSIDENCE HAVE BEEN INCLUDED IN THE O&M COST ESTIMATE.

SINCE THE TRENCH AND DRAIN COLLECTION SYSTEM IS A LESS ACTIVE SYSTEM THAN AN EXTRACTION/CONTAINMENT SYSTEM,
THE EVERYDAY PROBLEMS AND COSTS ASSOCIATED WITH O&M OF THE LEACHATE COLLECTION SYSTEM ARE SOMEWHAT LESS FOR
ALTERNATIVE 5A THAN FOR ALTERNATIVE 3A.

AS MENTIONED EARLIER, THE GREATEST DIFFERENCE BETWEEN THESE TWO ALTERNATIVES IS THAT THE TREATMENT SYSTEM
WILL EVENTUALLY BE UNNECESSARY WITH ALTERNATIVE 3A.  THIS IS AN ATTRACTIVE BENEFIT, AS AN ONSITE TREATMENT
FACILITY IS LABOR-INTENSIVE AND COSTLY.

SINCE THE ENVIRONMENTAL AND PUBLIC HEALTH BENEFITS ARE THE SAME, AND THE PRESENT WORTH COST OF ALTERNATIVE 3A
($10,798,000) IS LESS THAN THE PRESENT WORTH COST OF ALTERNATIVE 5A ($11,868,000), AND THE O&M COSTS   ARE
THE SAME, ALTERNATIVE 3A IS RECOMMENDED FOR IMPLEMENTATION AT THE SITE.



#RA
RECOMMENDED ALTERNATIVE

IT IS RECOMMENDED THAT ALTERNATIVE 3A IN THE FS BE SELECTED AS THE COST-EFFECTIVE ALTERNATIVE IN ACCORDANCE
WITH SECTION 300.68 (J) OF THE NCP.  THIS ALTERNATIVE IS NECESSARY TO PROTECT PUBLIC HEALTH AND THE
ENVIRONMENT FROM RISK CREATED BY FURTHER EXPOSURE TO CONTAMINATED GROUNDWATER, LEACHATE, SEDIMENT AND SOIL. 
THIS ALTERNATIVE SUBSTANTIALLY COMPLIES WITH ALL OTHER ENVIRONMENTAL LAWS AND HAS A TOTAL PRESENT WORTH COST
OF $10,798,000.

DESCRIPTION OF RECOMMENDED ALTERNATIVE

THIS ALTERNATIVE INCLUDES THE CONSTRUCTION OF A RCRA CAP OVER THE SURFACE OF THE LANDFILL, AND THE
INSTALLATION OF GAS VENTS.  IN ADDITION, THE LANDFILL WILL BE DEWATERED AND GROUNDWATER FLOW WILL BE
CONTROLLED THROUGH THE USE OF EXTRACTION/CONTAINMENT WELLS AROUND THE SITE PERIMETER.  CONTAMINATED SEDIMENT
WILL BE MOVED ONSITE AND CONSOLIDATED UNDER THE CAP.

THE CAP WILL CONSIST OF A MULTILAYER CAP OF 2 FEET OF LOAM OR CLAY OVERLYING 1 FOOT OF A GRAVEL/SAND DRAINAGE
LAYER OVER A SYNTHETIC MEMBRANE, OVER TWO FEET OF CLAY.  THIS CAP IS EXPECTED TO MINIMIZE INFILTRATION
THROUGH THE LANDFILL.

APPROXIMATELY 40,000 GALLONS PER DAY ARE ESTIMATED TO FLOW FROM THE AQUIFER INTO THE LANDFILL AND OUT AT THE
SURFACE AS LEACHATE.  SIX EXTRACTION/CONTAINMENT WELLS (900 FEET ON CENTER) DRILLED TO A DEPTH OF 90 FEET AND
PUMPING 7 GALLONS PER MINUTE WILL BE INSTALLED AROUND THE LANDFILL.  WITH REVERSAL OF THE GRADIENT THROUGH
THE LANDFILL, EXTRACTED GROUNDWATER IS EXPECTED TO INCLUDE SOME LEACHATE. TWENTY FEET OF   DRAWDOWN AT THE
CENTER OF THE LANDFILL WILL LOWER THE ZONE OF SATURATION BELOW THE ESTIMATED LANDFILL DEPTH, ELIMINATE UPWARD
VERTICAL GRADIENTS, AND REDUCE LEACHATE PRODUCTION.  CURRENTLY, BASED ON THE NATURE OF THE AREA (DESCRIBED AS
A MARSH) AND THE MEASURED UPWARD GRADIENTS, GROUNDWATER APPEARS TO BE FLOWING UP INTO THE LANDFILL AND
GENERATING LEACHATE BY FLUSHING UP THROUGH THE BURIED WASTES.  DRAWDOWN WILL ELIMINATE THE FLUSHING ACTION
AND WILL EVENTUALLY DRY OUT THE LANDFILL.

BASED ON PUMPING 7 GALLONS PER MINUTE FROM SIX WELLS, AN ESTIMATED 3 MONTHS WILL BE REQUIRED TO DEVELOP THE
STEADY-STATE, 20-FOOT DRAWDOWN. AFTER APPROXIMATELY 15 YEARS, LEACHATE SHOULD NOT BE GENERATED BECAUSE  THE
LANDFILL WILL HAVE BEEN DEWATERED.  THE WITHDRAWAL WELLS SHOULD BE PUMPING 100 PERCENT UNCONTAMINATED
GROUNDWATER WHICH WILL NOT REQUIRE TREATMENT.  THE WELLS WILL NEED TO BE OPERATED INDEFINITELY TO MAINTAIN 
THE EFFECTIVENESS OF THIS REMEDY.

WHILE LEACHATE IS BEING REMOVED, ALL WATER WILL BE PUMPED FROM THE WELLS TO A CENTRAL TREATMENT/COLLECTION
FACILITY ONSITE.  THE PREFERRED TREATMENT SYSTEM CONSISTS OF PH ADJUSTMENT, BIODISC, METALS REMOVAL BY NAOH
PRECIPITATION, AND GRANULAR ACTIVATED CARBON FINISHING.  PILOT AND BENCH SCALE TREATMENT PLANTS WILL BE
DEVELOPED TO DETERMINE ACTUAL SYSTEM DESIGN AND PERFORMANCE.  FOLLOWING ONSITE TREATMENT, THE WATER   WILL BE
DISCHARGED TO LEBANON CREEK OR TO THE WETLANDS.  CONCENTRATIONS IN THE EXTRACTED GROUNDWATER MAY EVENTUALLY,
AFTER LEACHATE PRODUCTION CEASES, BE REDUCED TO AN ACCEPTABLE LEVEL FOR DIRECT DISCHARGE.

A GROUNDWATER MONITORING SYSTEM WILL BE INSTALLED AROUND THE LANDFILL.

ALTERNATIVE 3A HAS A TOTAL PRESENT WORTH OF $10,798,000 WITH ANNUAL O&M COSTS OF $252,000 FOR THE YEARS THAT
WATER TREATMENT IS NECESSARY. AFTER THAT TIME, THE ANNUAL O&M COSTS WILL DECREASE TO $44,000.

#OM
OPERATION AND MAINTENANCE

EACH ALTERNATIVE WAS EVALUATED FOR PRESENT WORTH AND O&M COSTS AS SHOWN IN TABLES 3 THROUGH 11.  THE O&M
COSTS WERE ESTIMATED ON AN ANNUAL BASIS OVER 30 YEARS.  THE O&M FOR THE RECOMMENDED ALTERNATIVE WILL REQUIRE
AN OFFSITE GROUNDWATER MONITORING PROGRAM CONSISTENT WITH RCRA CLOSURE REGULATIONS, CAP REPAIR AND
REPLACEMENT AS NECESSARY, GROUNDWATER EXTRACTION TO EFFECTIVELY DEWATER THE LANDFILL FOR AN INDEFINITE PERIOD
OF TIME, AND OPERATION OF AN ONSITE WATER (LEACHATE AND GROUNDWATER) TREATMENT FACILITY FOR AS LONG AS
CONTAMINATED LEACHATE IS BEING PRODUCED.  IT IS ESTIMATED THAT THE WATER WILL NEED TREATMENT FOR ABOUT   15



YEARS.  THE COST OF O&M IS ESTIMATED TO BE $252,000 ANNUALLY FOR THE FIRST 15 YEARS AND $44,000 ANNUALLY
THEREAFTER.  THE STATE OF OHIO WILL ASSUME RESPONSIBILITY FOR LONG TERM O&M OF THE REMEDIAL ACTION.  THE U.S.
EPA WILL ENTER INTO A STATE SUPERFUND CONTRACT WITH THE STATE OF OHIO TO FORMALIZE THIS AGREEMENT.

#SCH
SCHEDULE

        MILESTONES                                       DATE

        - APPROVE REMEDIAL ACTION (ROD)                  SEPTEMBER 1985
        - AWARD IAG FOR DESIGN                           OCTOBER 1985
        - BEGIN DESIGN                                   JANUARY 1986
        - COMPLETE DESIGN                                JUNE 1986
        - AWARD STATE SUPERFUND CONTRACT                 JUNE 1986
        - AMEND IAG FOR CONSTRUCTION                     JUNE 1986
        - BEGIN CONSTRUCTION                             OCTOBER 1986
        - COMPLETE CONSTRUCTION                          OCTOBER 1987.

#FA
FUTURE ACTIONS

LONG-TERM O&M ACTIVITIES ARE NECESSARY TO MAINTAIN THE EFFECTIVENESS OF THE REMEDY.  SINCE THE SOURCE OF
CONTAMINATION REMAINS AT THE SITE, MONITORING WILL NEED TO CONTINUE FOR AN INDEFINITE PERIOD.  THE
EXTRACTION/CONTAINMENT SYSTEM WILL NEED TO BE OPERATED INDEFINITELY. THE CAP WILL REQUIRE PERIODIC REPAIR AND
MAINTENANCE.  THE TREATMENT SYSTEM WILL NEED TO BE OPERATED UNTIL IT IS DETERMINED THAT TREATMENT IS   NO
LONGER NECESSARY.  ADDITIONAL INFORMATION ON LANDFILL GAS PRODUCTION, COMPOSITION, AND MONITORING WILL BE
GATHERED DURING THE REMEDIAL DESIGN. PILOT STUDIES WILL ALSO BE DONE AS PART OF THE DESIGN TO OPTIMIZE THE
TREATMENT PROCESS AND TO ASSURE THAT BIOLOGICAL TREATMENT WILL BE EFFECTIVE.



#TMA
TABLES, MEMORANDA, ATTACHMENTS

                                   ATTACHMENT 2

                               WETLANDS ASSESSMENT

                              STATEMENT OF FINDINGS

THIS "STATEMENT OF FINDINGS" DOCUMENTS THE WETLANDS ASSESSMENT PERFORMED AT THE NEW LYME SITE.  THE STATEMENT
IS IN ACCORDANCE WITH EXECUTIVE ORDER 11990 - PROTECTION OF WETLANDS, WHICH REQUIRES FEDERAL AGENCIES TO TAKE
ACTION TO MINIMIZE THE DESTRUCTION, LOSS OR DEGRADATION OF WETLANDS, AND TO PRESERVE AND ENHANCE THE
BENEFICIAL VALUE OF WETLANDS.

THE NEW LYME SITE IS SURROUNDED ON THREE SIDES BY OVER 100 ACRES OF WETLANDS.  THE RECOMMENDED ALTERNATIVE
FOR THE REMEDIAL ACTION PROPOSES TO CAP THE LANDFILL AND DRAW DOWN THE GROUNDWATER LEVEL BELOW THE BOTTOM  
OF THE LANDFILL.  THESE REMEDIAL ACTIONS ARE BEING TAKEN IN AN EFFORT TO REDUCE CONTAMINATED LEACHATE AND
GROUNDWATER PRODUCTION BY ELIMINATING VERTICAL INFILTRATION THROUGH THE LANDFILL AND BY EFFECTIVELY
DEWATERING THE LANDFILL ITSELF.  THIS ACTION WILL AFFECT THE WETLANDS. APPROXIMATELY 15 ACRES OF WETLANDS
AROUND THE SITE MAY BE DEWATERED.

BECAUSE THE SITE IS LOCATED IN A WETLAND, THERE ARE NO ALTERNATIVE ACTIONS OR LOCATIONS TO BE CONSIDERED FOR
TAKING REMEDIAL ACTION.

THE PROPOSED ACTION WILL SUBSTANTIALLY COMPLY WITH STATE AND LOCAL WETLANDS PROTECTION STANDARDS.

GROUNDWATER RECHARGE OF TREATED WATER THROUGH THE WETLAND WAS CONSIDERED AND FOUND TO BE INFEASIBLE BECAUSE
OF THE LOW PERMEABILITY OF THE RECEIVING TILL.  THE DESIGN FOR CONSTRUCTION OF THE CAP WILL INCLUDE
SAFEGUARDS TO MINIMIZE HARM TO THE WETLANDS DURING OPERATIONS.  THE DEWATERING AND TREATMENT SYSTEM WILL END
DISCHARGE OF UNTREATED LEACHATE TO LEBANON CREEK AND WETLANDS AS WELL AS REMOVE CONTAMINATED GROUNDWATER. 
CONTINUOUS PUMPING OF THE DEWATERING WELLS MAY LOWER THE WATER LEVEL UNDER APPROXIMATELY 15 ACRES OF WETLANDS
SURROUNDING THE SITE.  THE VEGETATIVE AND FAUNAL COMMUNITIES ADJACENT TO THE SITE ARE ADAPTED TO THE
EPHEMERAL NATURE OF THE WETLANDS AND ANY VISIBLE DIFFERENCE IN VEGETATIVE COVER OR FAUNAL COMPLEMENT WILL BE
MINIMAL DURING OPERATION OF THE DEWATERING SYSTEM.  THE WETLANDS MAY GRADUALLY DRY OUT AND THE PLANT
COMMUNITY ADJACENT TO THE SITE MAY GRADUALLY CHANGE FROM WETLAND TO UPLAND SPECIES.

ALTHOUGH THERE WILL BE SOME IMPACT ON THE WETLANDS BECAUSE OF IMPLEMENTATION OF THIS PROPOSED REMEDIAL
ACTION, THE OVERALL EFFECT IS BENEFICIAL.  THE NATURAL OR BENEFICIAL VALUE OF THE WETLANDS RELATIVE TO ITS
CURRENT STATE WILL BE ENHANCED BECAUSE THE RELEASE OF CONTAMINANTS INTO THE WETLANDS WILL BE ELIMINATED AND
THE ABILITY OF THE WETLANDS TO SUPPORT WILDLIFE WILL BE ENHANCED.



                               TABLE 3
                        COST ESTIMATE SUMMARY
        AA-2 TYPE II CAP WITH GAS MIGRATION CONTROL AND MONITORING

                                                      ANNUAL
                                       CONSTRUCTION    O&M    REPLACEMENT
         COST COMPONENT                    COSTS      COSTS      COSTS

   1. SITE PREPARATION AND CAP           2,928,000   10,000    342,000 (B)
      CONSTRUCTION FOR TYPE II CAP
     
   2. MONITORING NETWORK AND FENCE         140,000   15,000          0
    
   3. GAS MIGRATION CONTROL                231,000        0          0

      CONSTRUCTION SUBTOTAL              3,299,000   25,000    342,000

        BID CONTINGENCIES (15%)            495,000

        SCOPE CONTINGENCIES (20%)          660,000

      CONSTRUCTION TOTAL                 4,454,000

        PERMITTING AND LEGAL (5%)          223,000

        SERVICES DURING
             CONSTRUCTION (8%)             356,000

      TOTAL IMPLEMENTATION COSTS         5,033,000

        ENGINEERING DESIGN COSTS (8%)      403,000

      TOTAL CAPITAL COSTS                5,436,000

        ANNUAL O&M COSTS                             25,000

        REPLACEMENT COSTS                                      342,000

      TOTAL PRESENT WORTH (A)            6,014,000

   (A) TOTAL PRESENT WORTH COSTS ARE DEFINED AS THE SUM OF THE CAPITAL
       COSTS, THE REPLACEMENT COSTS, AND THE PRESENT WORTH OF THE ANNUAL
       O&M EXPENSES OVER A 30-YEAR PERIOD AT 10 PERCENT INTEREST; THE
       UNIFORM PRESENT WORTH FACTOR OF 9.4269 WAS USED;
   (B) THIS COST INCLUDES REPAIR OF THE CAP DUE TO SUBSIDENCE AT YEARS 10
       AND 20, AND REPLACEMENT OF THE ENTIRE CAP AT THE END OF YEAR 30.



                                  TABLE 4
                           COST ESTIMATE SUMMARY
           AA-3A TYPE I CAP WITH GAS MIGRATION CONTROL, MONITORING,
                    DEWATERING WELLS, AND WATER TREATMENT

                                                      ANNUAL
                                       CONSTRUCTION    O&M    REPLACEMENT
         COST COMPONENT                    COSTS      COSTS      COSTS

   1. SITE PREPARATION AND CAP           3,940,000   10,000    460,000 (B)
      CONSTRUCTION FOR TYPE I CAP
   2. MONITORING NETWORK AND FENCE        140,000    15,000          0
   3. GAS MIGRATION CONTROL                231,000        0          0
   4. WATER TREATMENT                      324,000  208,000     19,000
   5. ANCILLARY DETAILS (C)                258,000    6,000          0
   6. DEWATERING WELLS                      81,300   13,000          0
   7. ELECTRICAL POWER/LIGHTING             40,000        0          0
      REQUIREMENTS
   8. DEMOBILIZATION OF WATER               27,000        0          0
      TREATMENT SYSTEM

      CONSTRUCTION SUBTOTAL              5,051,000  252,000    479,000

        BID CONTINGENCIES (15%)            758,000

        SCOPE CONTINGENCIES (20%)        1,010,000

      CONSTRUCTION TOTAL                 6,819,000

        PERMITTING AND LEGAL (5%)          341,000

        SERVICES DURING
             CONSTRUCTION (8%)             546,000

      TOTAL IMPLEMENTATION COSTS         7,706,000

        ENGINEERING DESIGN COSTS (8%)      616,000

      TOTAL CAPITAL COSTS                8,322,000

        ANNUAL O&M COSTS                            252,000

        REPLACEMENT COSTS                                      479,000

      TOTAL PRESENT WORTH (A)           10,798,000

   (A) TOTAL PRESENT WORTH COSTS ARE DEFINED AS THE SUM OF THE CAPITAL COSTS, THE REPLACEMENT COSTS, AND
       THE PRESENT WORTH OF THE ANNUAL O&M EXPENSES FOR THE WATER TREATMENT SYSTEM OVER A 15 YEAR PERIOD
       AND ALL OTHER O&M EXPENSES OVER A 30-YEAR PERIOD EACH AT 10 PERCENT INTEREST; THE UNIFORM PRESENT
       WORTH FACTORS USED WERE 7.6061 AND 9.4269 RESPECTIVELY;
   (B) THIS COST INCLUDES REPAIR OF THE CAP DUE TO SUBSIDENCE AT YEARS 10 AND 20, AND REPLACEMENT OF THE
       ENTIRE CAP AT THE END OF YEAR 30;
   (C) ANCILLARY DETAILS FOR THE WATER TREATMENT SYSTEM INCLUDE A STORAGE TANK, A BUILDING TO HOUSE THE
       WATER TREATMENT SYSTEM, AND SLUDGE REMOVAL.



                               TABLE 5
                        COST ESTIMATE SUMMARY
        AA-3B TYPE II CAP WITH GAS MIGRATION CONTROL, MONITORING,
                 DEWATERING WELLS, AND WATER TREATMENT

                                                      ANNUAL
                                       CONSTRUCTION    O&M    REPLACEMENT
         COST COMPONENT                    COSTS      COSTS      COSTS

   1. SITE PREPARATION AND CAP           2,928,000   10,000    342,000 (B)
      CONSTRUCTION FOR TYPE I CAP
   2. MONITORING NETWORK AND FENCE         140,000   15,000          0
   3. GAS MIGRATION CONTROL                231,000        0          0
   4. WATER TREATMENT                      324,000  208,000     19,000
   5. ANCILLARY DETAILS (C)                268,000    6,400          0
   6. DEWATERING WELLS                      81,300   13,000          0
   7. ELECTRICAL POWER/LIGHTING             40,000        0          0
      REQUIREMENTS
   8. DEMOBILIZATION OF WATER               27,000        0          0
      TREATMENT SYSTEM

      CONSTRUCTION SUBTOTAL              4,039,000  252,000    361,000

        BID CONTINGENCIES (15%)            606,000

        SCOPE CONTINGENCIES (20%)          808,000

      CONSTRUCTION TOTAL                 5,453,000

        PERMITTING AND LEGAL (5%)          273,000

        SERVICES DURING
             CONSTRUCTION (8%)             436,000

      TOTAL IMPLEMENTATION COSTS         6,162,000

        ENGINEERING DESIGN COSTS (8%)      493,000

      TOTAL CAPITAL COSTS                6,655,000

        ANNUAL O&M COSTS                            252,000

        REPLACEMENT COSTS                                      361,000

      TOTAL PRESENT WORTH (A)            9,017,000

   (A) TOTAL PRESENT WORTH COSTS ARE DEFINED AS THE SUM OF THE CAPITAL COSTS, THE REPLACEMENT COSTS, AND
       THE PRESENT WORTH OF THE ANNUAL O&M EXPENSES FOR THE WATER TREATMENT SYSTEM OVER A 15 YEAR PERIOD
       AND ALL OTHER O&M EXPENSES OVER A 30-YEAR PERIOD EACH AT 10 PERCENT INTEREST; THE UNIFORM PRESENT
       WORTH FACTORS USED WERE 7.6061 AND 9.4269 RESPECTIVELY;
   (B) THIS COST INCLUDES REPAIR OF THE CAP DUE TO SUBSIDENCE AT YEARS 10 AND 20, AND REPLACEMENT OF THE
       ENTIRE CAP AT THE END OF YEAR 30;
   (C) ANCILLARY DETAILS FOR THE WATER TREATMENT SYSTEM INCLUDE A STORAGE TANK, A BUILDING TO HOUSE THE
       WATER TREATMENT SYSTEM, AND SLUDGE REMOVAL.



                               TABLE 6
                        COST ESTIMATE SUMMARY
        AA-4A TYPE I CAP WITH GAS MIGRATION CONTROL, MONITORING,
                  SLURRY WALLS, AND WATER TREATMENT

                                                      ANNUAL
                                       CONSTRUCTION    O&M    REPLACEMENT
         COST COMPONENT                    COSTS      COSTS      COSTS

   1. SITE PREPARATION AND CAP           3,940,000   10,000    460,000 (B)
      CONSTRUCTION FOR TYPE I CAP
   2. MONITORING NETWORK AND FENCE         140,000   15,000          0
   3. GAS MIGRATION CONTROL                231,000        0          0
   4. WATER TREATMENT                       81,000   52,000      5,000
   5. ANCILLARY DETAILS (C)                 67,000    2,000      1,000
   6. SLURRY WALL CONSTRUCTION          20,898,000        0          0
   7. ELECTRICAL POWER/LIGHTING             20,000        0          0
      REQUIREMENTS
   8. DEMOBILIZATION OF WATER                7,000        0          0
      TREATMENT SYSTEM

      CONSTRUCTION SUBTOTAL             25,384,000   79,000    466,000

        BID CONTINGENCIES (15%)          3,808,000

        SCOPE CONTINGENCIES (20%)        5,077,000

      CONSTRUCTION TOTAL                34,269,000

        PERMITTING AND LEGAL (5%)        1,713,000

        SERVICES DURING
             CONSTRUCTION (8%)           2,742,000

      TOTAL IMPLEMENTATION COSTS        38,724,000

        ENGINEERING DESIGN COSTS (8%)    3,098,000

      TOTAL CAPITAL COSTS               41,822,000

        ANNUAL O&M COSTS                             79,000

        REPLACEMENT COSTS                                      466,000

      TOTAL PRESENT WORTH (A)           43,033,000

   (A) TOTAL PRESENT WORTH COSTS ARE DEFINED AS THE SUM OF THE CAPITAL COSTS, THE REPLACEMENT COSTS, AND
       THE PRESENT WORTH OF THE ANNUAL O&M EXPENSES OVER A 30-YEAR PERIOD AT 10 PERCENT INTEREST; THE
       UNIFORM PRESENT WORTH FACTOR OF 9.4269 WAS USED;
   (B) THIS COST INCLUDES REPAIR OF THE CAP DUE TO SUBSIDENCE AT YEARS 10 AND 20, AND REPLACEMENT OF THE
       ENTIRE CAP AT THE END OF YEAR 30;
   (C) ANCILLARY DETAILS FOR THE WATER TREATMENT SYSTEM INCLUDE A STORAGE TANK, A BUILDING TO HOUSE THE
       WATER TREATMENT SYSTEM, AND SLUDGE REMOVAL.



                                  TABLE 7
                           COST ESTIMATE SUMMARY
           AA-4B TYPE II CAP WITH GAS MIGRATION CONTROL, MONITORING,
                     SLURRY WALLS, AND WATER TREATMENT

                                                      ANNUAL
                                       CONSTRUCTION    O&M    REPLACEMENT
         COST COMPONENT                    COSTS      COSTS      COSTS

   1. SITE PREPARATION AND CAP           2,928,000   10,000    342,000 (B)
      CONSTRUCTION FOR TYPE II CAP
   2. MONITORING NETWORK AND FENCE         140,000   15,000          0
   3. GAS MIGRATION CONTROL                231,000        0          0
   4. WATER TREATMENT                       81,000   52,000      5,000
   5. ANCILLARY DETAILS (C)                 67,000    2,000      1,000
   6. SLURRY WALL CONSTRUCTION          20,898,000        0          0
   7. ELECTRICAL POWER/LIGHTING             20,000        0          0
      REQUIREMENTS
   8. DEMOBILIZATION OF WATER                7,000        0          0
      TREATMENT SYSTEM

      CONSTRUCTION SUBTOTAL             24,372,000   79,000    348,000

        BID CONTINGENCIES (15%)          3,656,000

        SCOPE CONTINGENCIES (20%)        4,874,000

      CONSTRUCTION TOTAL                32,902,000

        PERMITTING AND LEGAL (5%)        1,645,000

        SERVICES DURING
             CONSTRUCTION (8%)           2,632,000

      TOTAL IMPLEMENTATION COSTS        37,179,000

        ENGINEERING DESIGN COSTS (8%)    2,974,000

      TOTAL CAPITAL COSTS               40,153,000

        ANNUAL O&M COSTS                             79,000

        REPLACEMENT COSTS                                      348,000

      TOTAL PRESENT WORTH (A)           41,245,000

   (A) TOTAL PRESENT WORTH COSTS ARE DEFINED AS THE SUM OF THE CAPITAL COSTS, THE REPLACEMENT COSTS, AND
       THE PRESENT WORTH OF THE ANNUAL O&M EXPENSES OVER A 30-YEAR PERIOD AT 10 PERCENT INTEREST; THE
       UNIFORM PRESENT WORTH FACTOR OF 9.4269 WAS USED;
   (B) THIS COST INCLUDES REPAIR OF THE CAP DUE TO SUBSIDENCE AT YEARS 10 AND 20, AND REPLACEMENT OF THE
       ENTIRE CAP AT THE END OF YEAR 30;
   (C) ANCILLARY DETAILS FOR THE WATER TREATMENT SYSTEM INCLUDE A STORAGE TANK, A BUILDING TO HOUSE THE
       WATER TREATMENT SYSTEM, AND SLUDGE REMOVAL.



                               TABLE 8
                        COST ESTIMATE SUMMARY
        AA-5A TYPE I CAP WITH GAS MIGRATION CONTROL, MONITORING,
               LEACHATE COLLECTION, AND WATER TREATMENT

                                                      ANNUAL
                                       CONSTRUCTION    O&M    REPLACEMENT
         COST COMPONENT                    COSTS      COSTS      COSTS

   1. SITE PREPARATION AND CAP           3,940,000   10,000    460,000 (B)
      CONSTRUCTION FOR TYPE I CAP
   2. MONITORING NETWORK AND FENCE         140,000   15,000          0
   3. GAS MIGRATION CONTROL                231,000        0          0
   4. WATER TREATMENT                      324,000  208,000     23,000
   5. ANCILLARY DETAILS (C)                268,000    6,400      2,000
   6. LEACHATE COLLECTION                  497,000   13,000      1,000
   7. ELECTRICAL/POWER REQUIREMENTS         40,000        0          0
   8. DEMOBILIZATION OF WATER               27,000        0          0
      TREATMENT SYSTEM

      CONSTRUCTION SUBTOTAL              5,467,000  252,000    486,000

        BID CONTINGENCIES (15%)            820,000

        SCOPE CONTINGENCIES (20%)        1,093,000

      CONSTRUCTION TOTAL                 7,380,000

        PERMITTING AND LEGAL (5%)          369,000

        SERVICES DURING
             CONSTRUCTION (8%)             590,000

      TOTAL IMPLEMENTATION COSTS         8,339,000

        ENGINEERING DESIGN COSTS (8%)      667,000

      TOTAL CAPITAL COSTS                9,006,000

        ANNUAL O&M COSTS                            252,000

        REPLACEMENT COSTS                                      485,000

      TOTAL PRESENT WORTH (A)           11,868,000

   (A) TOTAL PRESENT WORTH COSTS ARE DEFINED AS THE SUM OF THE CAPITAL COSTS, THE REPLACEMENT COSTS, AND
       THE PRESENT WORTH OF THE ANNUAL O&M EXPENSES OVER A 30-YEAR PERIOD AT 10 PERCENT INTEREST; THE
       UNIFORM PRESENT WORTH FACTOR OF 9.4269 WAS USED;
   (B) THIS COST INCLUDES REPAIR OF THE CAP DUE TO SUBSIDENCE AT YEARS 10 AND 20, AND REPLACEMENT OF THE
       ENTIRE CAP AT THE END OF YEAR 30;
   (C) ANCILLARY DETAILS FOR THE WATER TREATMENT SYSTEM INCLUDE A STORAGE TANK, A BUILDING TO HOUSE THE
       WATER TREATMENT SYSTEM, AND SLUDGE REMOVAL.



                               TABLE 9
                        COST ESTIMATE SUMMARY
        AA-5B TYPE II CAP WITH GAS MIGRATION CONTROL, MONITORING,
               LEACHATE COLLECTION, AND WATER TREATMENT
                                                      ANNUAL
                                       CONSTRUCTION    O&M    REPLACEMENT
         COST COMPONENT                    COSTS      COSTS      COSTS

   1. SITE PREPARATION AND CAP           2,928,000   10,000    342,000 (A)
      CONSTRUCTION FOR TYPE II CAP
   2. MONITORING NETWORK AND FENCE         140,000   15,000          0
   3. GAS MIGRATION CONTROL                231,000        0          0
   4. WATER TREATMENT                      324,000  208,000     23,000
   5. ANCILLARY DETAILS (C)                268,000    6,400      2,000
   6. LEACHATE COLLECTION                  497,000   13,000      1,000
   7. ELECTRICAL/POWER REQUIREMENTS         40,000
   8. DEMOBILIZATION OF WATER               27,000        0          0
      TREATMENT SYSTEM

      CONSTRUCTION SUBTOTAL              4,455,000  252,000    368,000

        BID CONTINGENCIES (15%)            668,000

        SCOPE CONTINGENCIES (20%)          891,000

      CONSTRUCTION TOTAL                 6,014,000

        PERMITTING AND LEGAL (5%)          301,000

        SERVICES DURING
             CONSTRUCTION (8%)             481,000

      TOTAL IMPLEMENTATION COSTS         6,796,000

        ENGINEERING DESIGN COSTS (8%)      544,000

      TOTAL CAPITAL COSTS                7,340,000

        ANNUAL O&M COSTS                            252,000

        REPLACEMENT COSTS                                      368,000

      TOTAL PRESENT WORTH (A)           10,084,000

   (A) TOTAL PRESENT WORTH COSTS ARE DEFINED AS THE SUM OF THE CAPITAL COSTS, THE REPLACEMENT COSTS, AND
       THE PRESENT WORTH OF THE ANNUAL O&M EXPENSES OVER A 30-YEAR PERIOD AT 10 PERCENT INTEREST; THE
       UNIFORM PRESENT WORTH FACTOR OF 9.4269 WAS USED;
   (B) THIS COST INCLUDES REPAIR OF THE CAP DUE TO SUBSIDENCE AT YEARS 10 AND 20, AND REPLACEMENT OF THE
       ENTIRE CAP AT THE END OF YEAR 30;
   (C) ANCILLARY DETAILS FOR THE WATER TREATMENT SYSTEM INCLUDE A STORAGE TANK, A BUILDING TO HOUSE THE
       WATER TREATMENT SYSTEM, AND SLUDGE REMOVAL.



                               TABLE 10
                        COST ESTIMATE SUMMARY
    AA-6A EXCAVATION WITH ONSITE DISPOSAL IN AN ONSITE RCRA-TYPE LANDFILL

                                                      ANNUAL
                                       CONSTRUCTION    O&M    REPLACEMENT
         COST COMPONENT                    COSTS      COSTS      COSTS

   1. EXCAVATION                        26,960,000        0          0
   2. MONITORING NETWORK AND FENCE         140,000   15,000          0
   3. GAS MIGRATION CONTROL                231,000        0          0
   4. STOCKPILE AREA                     2,500,000        0          0
   5. BOTTOM LINER SYSTEM                8,550,000        0          0
   6. REPLACEMENT OF MATERIALS          17,524,000        0          0
   7. INSTALLATION OF A TYPE I CAP       3,940,000   10,000    342,000 (B)

      CONSTRUCTION SUBTOTAL             59,845,000   25,000    342,000

        BID CONTINGENCIES (15%)          8,977,000

        SCOPE CONTINGENCIES (20%)       11,969,000

      CONSTRUCTION TOTAL                80,791,000

        PERMITTING AND LEGAL (5%)        4,040,000

        SERVICES DURING
             CONSTRUCTION (8%)           6,463,000

      TOTAL IMPLEMENTATION COSTS        91,294,000

        ENGINEERING DESIGN COSTS (8%)    7,304,000

      TOTAL CAPITAL COSTS               98,598,000

        ANNUAL O&M COSTS                             25,000

        REPLACEMENT COSTS                                      342,000

      TOTAL PRESENT WORTH (A)           99,176,000

   (A) TOTAL PRESENT WORTH COSTS ARE DEFINED AS THE SUM OF THE CAPITAL COSTS, THE REPLACEMENT COSTS, AND
       THE PRESENT WORTH OF THE ANNUAL O&M EXPENSES OVER A 30-YEAR PERIOD AT 10 PERCENT INTEREST; THE
       UNIFORM PRESENT WORTH FACTOR OF 9.4269 WAS USED;
   (B) THIS COST INCLUDES REPAIR OF THE CAP DUE TO SUBSIDENCE AT YEARS 10 AND 20, AND REPLACEMENT OF THE
       ENTIRE CAP AT THE END OF YEAR 30.



                                   TABLE 11
                            COST ESTIMATE SUMMARY
    AA-6B EXCAVATION WITH OFFSITE DISPOSAL IN A RCRA-PERMITTED LANDFILL

                                                      ANNUAL
                                       CONSTRUCTION    O&M    REPLACEMENT
         COST COMPONENT                    COSTS      COSTS      COSTS

   1. EXCAVATION                        26,960,000      0          0
   2. OFFSITE DISPOSAL                  80,700,000      0          0
   3. BACKFILL EXCAVATION                7,414,000      0          0
   4. TOPSOIL FOR VEGETATION COVER       1,420,000      0          0
   5. TRANSPORTATION COSTS              43,028,000      0          0

      CONSTRUCTION SUBTOTAL            159,522,000      0          0

        BID CONTINGENCIES (15%)         23,928,000

        SCOPE CONTINGENCIES (20%)       31,904,000

      CONSTRUCTION TOTAL               215,354,000

        PERMITTING AND LEGAL (5%)       10,768,000

        SERVICES DURING
             CONSTRUCTION (8%)          17,228,000

      TOTAL IMPLEMENTATION COSTS       243,350,000

        ENGINEERING DESIGN COSTS (8%)   19,468,000

      TOTAL CAPITAL COSTS              262,818,000

        ANNUAL O&M COSTS                                0

        REPLACEMENT COSTS                                          0

      TOTAL PRESENT WORTH (A)          262,818,000

   (A) TOTAL PRESENT WORTH COSTS ARE DEFINED AS THE SUM OF THE CAPITAL COSTS, THE REPLACEMENT COSTS, AND
       THE PRESENT WORTH OF THE ANNUAL O&M EXPENSES OVER A 30-YEAR PERIOD AT 10 PERCENT INTEREST; THE
       UNIFORM PRESENT WORTH FACTOR OF 9.4269 WAS USED.


